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A SYSTEM FOR COUPLING A TUBULAR MEMBER TO A 

PREEXISTING STRUCTURE 

Background of the Invention 
This invention relates to coupling a system for coupling a tubular member to 
5 a preexisting structure. 

Conventionally, when a wellborn is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wan and to prevent 
undesired outflow of drilling fluid into the formation or inflow of fluid from the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

10 which is to be installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower interval is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between the outer 

15 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

20 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention Is directed to overcoming one or more of the 
25 limitations of the existing procedures for forming wellbores. 

Summary of the Invention 
According to the present invention there is provided a system for coupling an 
expandable tubular member to a preexisting structure, comprising: 
30 means for positioning the tubular member ami an expansion cone within the 

preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 
means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 
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means for injecting a lubricating fluid into the trailing edge of the interface 
between the expansion cone and the tubular member. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid has. a viscosity ranging from 1 to 10,000 centi poise. 
5 Preferably, the means for injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

Preferably, the means for injecting includes means for injecting lubricating 
fluid into the area around the axial midpoint of a first tapered end of the expansion 
cone. 

10 Preferably, the means for injecting includes means for injecting lubricating 

fluid into a second end of the expansion cone. 

Preferably, the means for injecting includes: 

means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 
15 Preferably, the means for injecting includes means for injecting lubricating 

fluid into an interior of the expansion cone. 

Preferably, the means for injecting includes means for injecting lubricating 
fluid through an outer surface of the expansion cone. 

Preferably, the means for injecting includes means for injecting the 
20 lubricating fluid into a plurality of discrete locations along the trailing edge portion. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid comprises drilling mud. 

Preferably, the lubricating fluid further includes: 
TorqTrim III; 
25 EP Mudlib; and 

DrillN-Slid. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid comprises: 
TorqTrim III; 
30 EP Mudlib; and 

DrillN-Slid. 

Preferably, the .means for axiaily displacing the expansion cone includes a 
means for pressurizing at least a portion of the interior of the tubular member. 

Preferably, the means for axiaily displacing the expansion cone includes a 
35 means for injecting a flukJic material into the tubular member. 
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Preferably, the means for axially displacing the expansion cone includes a 
means for displacing the expansion cone into the tubular member. 

Preferably, the means for axially displacing the expansion cone includes a 
means for displacing the expansion cone out of the tubular member. 

Preferably, the means for axially displacing the expansion cone radially 
expands the tubular member by 10% to 20%. 

Preferably, the system further comprises a means for applying direct radial 
pressure to the tubular member. 

Preferably, the preexisting structure includes a wellbore casing. 

Preferably, the preexisting structure includes a pipeline. 

Preferably, the preexisting structure includes a structural support. 

Preferably, the system further comprises an expansion cone, wherein the 
expansion cone comprises an angle of attack ranging from 1 0 to 30 degrees. 

Preferably, the system further comprises a tubular member, wherein the 
tubular member includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoop yield strength that varies less than 10 %; 

imperfections of less than B % of the wail thickness; 

no failure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 

25%. 

Preferably, the system further comprises a tubular member, wherein the 
tubular member includes: 

a first tubular member, 

a second tubular member; and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

Preferably, the one or more sealing members are positioned adjacent to an 
end portion of the threaded connection. 
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Preferably, one of the sealing members is positioned adjacent to an end 
portion of the threaded connection; and wherein another one of the sealing 
members is not positioned adjacent to an end portion of the threaded connection. 

Preferably, a plurality of the one or more sealing members are positioned 
5 adjacent to an end portion of the threaded connection. 

Preferably, the system further comprises a tubular member, wherein the 
tubular member includes: 

a layer of a lubricant bonded to the interior surface of the tubular member. 

Preferably, the lubricant comprises a metallic soap. 
10 Preferably, the lubricant is chemically bonded to the interior surface of the 

tubular member. 

Preferably, the lubricant is mechanically bonded to the interior surface of the 
tubular member. 

Preferably, the lubricant is adhesively bonded to the interior surface of the 
15 tubular member. 

Preferably, the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethytenepolyamine* 

Preferably, the system further comprises a tubular member, wherein the 
tubular member includes: 
20 a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular members. 
Preferably, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 
25 compounds having polymerizable materials. 

Preferably, the sealant includes an initial cure cycle and a final cure cycle. 
Preferably, the sealant can be stretched up to 30 to 40 percent without 

failure. 

Preferably, the sealant is resistant to conventional wellbore fluidic materials. 
30 Preferably, the material properties of the sealant are substantially stable for 

temperatures ranging from 0 to 450°F. 

Preferably, the threaded portions of the tubular members include a primer for 
improving the adhesion of the sealant to the threaded portions. 

Preferably, the system further comprises a tubular member, wherein the 
35 tubular member includes: 

4 
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a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

Preferably, the system further comprises a tubular member, wherein the 
5 tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 
1 0 Preferably, the system further comprises: 

a tubular member; 
an expansion cone; 

a support member including a fluid passage, the expansion cone coupled to 
the support member, the tubular member coupled to the expansion cone; 
15 a slip joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubular member between the expansion cone and the end 
plate. 

20 Preferably, the system further comprises a tubular member, wherein the 

tubular member includes a slotted end portion. 

Preferably, the system further comprises a tubular member and an 
expansion cone, wherein the tubular member and the expansion cone define a 
chamber adapted to be pressurized. 

25 Preferably, the system further comprises a fluidlc passage coupled to the 

chamber. 

Preferably, the system further comprises a lubricating fluid in an interface 
between the expansion cone and the tubular member. 

Preferably, the lubricating fluid comprises drilling mud. 

30 

Brief Description of the Drawings 
FIG. 1a is a fragmentary cross-sectional illustration of the placement of an 
apparatus for expanding a tubular member within a wellbore casing. 
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FIG. 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1a after anchoring the expandable tubular member of the apparatus to the wellbore 

casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 b after initiating the axial displacement of the expansion cone. 

FIG. 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1b after Initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
10 1c and 1d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 

15 FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
apparatus for expanding a tubular member within a wedbore casing and an open 
20 hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 
FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
30 2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 
35 apparatus for expanding a tubular member within a wellbore casing. 



FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. . 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragmentary cross-sectional illustration of a shock absorbing 
system for use in the apparatus of FIGS. 1a to 3d. 
10 FIG. 5 is a cross-sectional illustration of a coupling arrangement for use in 

the expandable tubular members of the apparatus of FIGS. 1a to 3d. 

FIG. 6 is a cross-sectional illustration of an expandable tubular member 
having a slotted lower section for use in the apparatus of FIGS. 1a to 3d. 

FIG. 7 is a cross-sectional iflustration of an expandable tubular member 
1 5 having a pre-expanded upper portion for use in the apparatus of FIGS. 1 a to 3d. 

FIG. . 8 is a cross-sectional illustration of an expandable tubular member 
having a slotted upper section for use in the apparatus of FIGS. 1a to 3d. 

FIG. 9 is a graphical illustration of a method of applying an axial force to the 
expansion cones of the apparatus of FIGS. 1a to 3d. 
20 FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 

apparatus for expanding a tubular member within a wellbore casing. 

FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

25 FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10b during the injection of a hardenable fluidic sealing material into and out of the 
apparatus. 

FIG. 10d tsa fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
30 anchoring device of the apparatus. 

FIG. 10eisa fragmentary cross-sectional illustration of the apparatus of FIG. 
10d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG, 1 0f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
35 10e after initiating the axial displacement of the expansion cone. 
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FIG. 10g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10e after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 10h is a fragmentary cross-sectional illustration of the apparatus of 
5 FIGS. 10f and 10g after the completion of the radial expansion of the expandable 
tubular member. 

FIG. 10i is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

1 0 FIG. 11a is a fragmentary cross-sectional illustration of an apparatus for 

coupling an expandable tubular member to a preexisting structure. 

FIG. 11b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1a after anchoring the expandable tubular member of the apparatus to the wellbore 

15 FfG. 1 1c is a fragmentary cross-sectiona! illustration of the apparatus of FIG. 

11b after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

20 FIG. 1 1 e is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

25 FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration, of an apparatus for 
coupling an expandable tubular member to a preexisting structure positioned within 
a wettbore. 

30 FIG. 1 2b is a fragmentary cross-sectional illustration erf the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus erf FIG. 
12) after initiating the axial displacement of the expandable expansion cone. 
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FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member to a preexisting structure positioned within 
5 a wellbore. 

FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10 13b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member, to a preexisting structure positioned within 
15 a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
20 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g isa fragmentary cross-sectional illustration of the completion of the 
30 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member to a preexisting structure positioned within 
a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
35 15a after coupling the resifient anchor to the wellbore casing. 
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FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 1 5b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
5 FIG. 16a is a top view of a resilient anchor for use in the apparatus of FIG. 

15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 

FIG. 17a is a top view of a resilient anchor for use in the apparatus of FIG. 

10 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of a resilient anchor for 
use in the apparatus of FIG. 15a. 
15 FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 

FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an expandable tubular member including one or 
more resilient panels. 

FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

20 19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member to a preexisting structure positioned within 
a wellborn. 

25 FIG. 20b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 20c after completion of the radial expansion of the expandable tubular member. 
FIG. 21a is an Illustration of the anchor of the apparatus of FIG. 20a 
FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is an illustration of the anchor of the apparatus of FIG. 20a. 
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FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 

FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

5 FIG. 23a is a fragmentary cross-sectional illustration of an apparatus for 

coupling an expandable tubular member to a preexisting structure positioned within 
a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenabte fluidic sealing material into the open 
10 hole wellbore section proximate the lower section of the expandable tubular 
member. 

FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23b after permitting the hardenabte fluidic sealing material to at least partially cure. 
FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15 23c after initiating the axial displacement of the expansion cone; 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an apparatus and 
method for coupling an expandable tubular member to a preexisting structure 
20 positioned within a wellbore casing and an open hole wellbore section. 

FIG. 24b is a fragmentary cross-sectional illustration of toe apparatus of FIG. 
24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 
25 FIG. 25a is a fragmentary cross-sectional illustration of an apparatus and 

method for coupling an expandable tubular member to a preexisting structure 
positioned within a wellbore casing and an open hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular- member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 

FIG. 26a is a fragmentary cross-sectional illustration of an apparatus and 
35 method for coupling an expandable tubular member to a preexisting structure. 
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FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 
5 FIG. 27 is a flow chart illustration of a method of coupling an expandable 

tubular to a preexisting structure. 

FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 Is a cross-sectional illustration of the subsequent application of radial 
1 0 pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

Referring initially to FIGS, 1a, 1b, 1c. 1d, 1e. If and 1g, a method and 
apparatus for coupling an expandable tubular member to a preexisting structure will 
be described. Referring to Fig. 1a, a wejtoore casing 100 is positioned within a 

15 subterranean formation 105. The welibore casing 100 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The welibore casing 
100 further includes one or more openings 110 that may have been the result of 
unintentional damage to the welibore casing 100, or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean formation 105. 

20 As will be recognized by persons having ordinary skill in the art, the openings 1 10 
can adversely affect the subsequent operation and use of the welibore casing 100 
unless they are sealed off. 

An apparatus 115 is utilized to seal off the openings 110 in the welibore 
casing 100. More generally, the apparatus 115 is preferably utilized to form or 

25 repair welibore casings, pipelines, or structural supports. 

The apparatus 1 15 preferably includes a first support member 120, a second 
support member 125. an expansion cone 130, an anchoring device 135. and 
expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 

30 surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized flufdic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick wire, braided wire, 

35 coiled tubing, or drilling stock material. 
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The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 Is further coupted to the 
expansion cone 130. The second support member 125 is preferably adapted to 
psrmit the expansion cona 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commercially availabla slick wire, braided wire, oolted tubing, or drilling stock 



The expansion cona 130 is coupted to the second support member 125. The 
expansion cone 130 is preferably adapted to radially expand the expandable tubular 
10 member 140 when the expansion cona 130 is ariaWy displaced relative to the 
expandable tubular member 140. 

The anchoring device 135 is coupted to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the wsllbore casing 100. On this manner, the 
15 " anchoring device 135 preferably controllably • anchors the expandable tubular 
member 140 to She vaellbwe casing 100 to facfitete She radial expansion off the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. The anchoring device 135 includes one or more expandable elements 150 that 
are adapted to controllably extend from the body of the anchoring device 135 to 
20 engage both the expandable tubular member 140 and the mllbor© casing 100. The 
■ expandable elements 150 are actuated using fluldic pressure. The anchoring device 
135 is any one of the hydraulicaliy actuated packers oommerdally available from 
HaQtatoh Energy Servicss or Bsker-Hughas. 

The expandable tabular member 140 is removably coupted to the. expansion 
25 cone 130. The expandable tubuter member 140 is further preferably adapted to be 
removabOy coupled to th® expandable' etement 150 off the anchoring device 135. 
Tha expandable tubular member 140 includes one or more anchoring windows 155 
for permitting the expandable elements 150 off the anchoring device 135 to engage 
the wellbor© casing 100 and the expandable tubular member 140. 
30 The expandabte tabular mentbar 140 ffurt^ 

intermediate section 165, and en upper section 170. The tower section 130 includes 
the anchoring windows 155 in cider to provide anchoring at an end portion off the 
expandable tubular member 140. The wall mickness of the towerand intermediate 
sections, 100 and 165. are tess than the waD thickness of the upper section 170 in 
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order to optimally couple the radially expanded portion of the expandable tubular 
member 140 to the wellbore casing 1 00. 

The sealing members 145 are coupled to the cuter surface of the upper 
portion 170 of tie expandable tubular member 140. The sealing members 145 are 
5 preferably adapted to engage and flutdicly seal the interfeos between the radlsMy 
expanded expandable tubular member 140 and the wellbore casing 100. The 
apparatus 115 includes a plurality of sealing members 145. The seating members 
145 surround and Isolate the opening 110. 

As illustrated In FIG. 1a, the apparatus 1 15 5s pratabSy positioned within the 

10 weObor© rasing 100 with the expandable tubular meinn&er 140 positioned in 
opposing relatfon to the opening 110. The apparatus 115 includes a plurality of 
sealing member 145 that are positioned above and betow the opening 110. In this 
rrcaymer, the radial expansion of the expandabte tubular member 140 optimally 
fluidkiy isoHates the opening 1 10. 

'15 ' As Illustrated in FIG. 1b, th© apparatus 115 is fhm anchored to the weBbor© 
casing 100 using the anchoring device 135. The anchoring device 135 is 
pressurized and the expandable element 150 cs extended from the andtomg dsvfeo 
135 throajgh the corresponding anchoring window 155 m the expandabb tubuJof 
member 140 into intimate contact with the wefeore casing 100. In this mamnsr, the 

20 lower section 160 of the- expandabte tubular member 140 is removably coupled to 
the wellbor© casing 100. 

A compressible cement and/or epoxy Is then injected into the annular spaos 
betaken the unexpanded portion of the tubular member 140 and the wellbore casing 
100. The compressible cement and/or epoxy m then permitted to at least partially 

25 cure prior to the initiation of the radial expansion, proesss. In this manner, an 
annular structural support 'and flutdic seal is provided around the tubular member 
140. . 

As illustrated in FIG. 1c, the expansion cone 130 then axialOy dtspSaosd by 
appiy&tg an axial force to the second support member 125. The axial dispSaoement 

30 erf the expansion cone 130 radially expands the expandable tu&ular member 140 
into fntiimate contact with the watts of the w^SJbora eas£?*g 100. 

As illustrate in FUG. 1d, the axial displacement of the expansion csn© 130 is 
enhanced by injecting a pressurized flutdic material into the annular space between 
the first support member 120 and the second support member 125. In this manner, 

35 an upward axial force is applied to the Cower annular face of the expansion eone 130 
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using the pressurized fluidic material. In this manner, a temporary need for 
increased axial force during the radial expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, 1f, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
5 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, The opening 110 in the wellbore casing 100 is 
10 sealed off by the radially expanded tubular member 140. In this manner, repairs to 
the wellbore casing 100 are optimally provided. More generally, the apparatus 115 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS, 2a, 2b, 2c, 2d, 2e and 2f, a method and apparatus for 
coupling an expandable tubular member to a preexisting structure will be described. 
15 Referring to Fig. 2a, a wellbore casing 200 and an open hole wellbore secfion 205 
are positioned within a subterranean formation 210. The wellbore casing 200 and 
the c^en hole wellbore section 205 may be positioned in any orientation from the 
vertical direction to the horizontal direction. 

An apparatus 215 is utilized to couple an expandable tubular member to an 
20 end portion of the wellbore casing 200. In this manner, the open hole wellbore 
section 205 is provided with a cased portion. More generally, the apparatus 215 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 215 preferably includes a first support member 220, a second 
25 support member 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 Is preferably adapted to be coupled to a 
surface location. The first support member 220 is further coupled to the anchoring 
30 device 235. The first support member 220 is preferably adapted to convey 
pressurized fluid lc materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 
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The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 is further ooupied to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the fat support 
5 member 220. The second support member 225 may, for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The support member 220 is tetescoplcally coupled to the support member 
225. and the support member 225 is coupled to a surface support structure. 
10 The expansion cone 230 is coupled to the second support member 225. The 

expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 Is axially displaced relativ® to the 
expandable tubular member 240. 

The anchoring device 235 is coupled to the first support member 220. The 
15 • anchoring device 235 Is preferably adapted. to be controllebly ©oupted to She 
expandable tubular member 240 and.tha open hole weHbore section 205. On Shte 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbora section 205 to tomato' fits radial 
expansion of the expandable tubular member 240 by the axial displacement ©f Sh® 
20 expansion cone 230. The anchoring device 235 includes one or more expandable 
elements 250 that are adapted to cOTtroilably ®5ttend from the body of to ©rc^tcdng 
device 235 to engage' both the flexible coupling element 255 and the open hole 
wellbore' section 205. The expandable elements 2S0 are actuated using fluldic 
pressure. The anchoring device 235 is any one of the hydrautally actuated 
25 packers commsrcfeitSy available from Halliburton Energy Services or Baker-Mugtos. 

The expandable tubular member 240 is reinovaWy coupted to the expansion . 
cene230. The expandable tubular member 240 is further preferabSy coupted to the 

flexible coupling element 255. 

The expandable tubular member 240 further includes a tower section 285, an 
30 Intermediate section 270, and an upper section 275. The towsr section 235 to 
coupled to the flerife coupling element 255 in order to provide era^orore at m ertd 
portion of the expandabte tubular member 240. The wall thickness of the tower and 
intermediate sections. 265 and 270. are less than the wall thickness of the upper 
saction 275 in order to optimally couple the radially expanded portion of the 
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expandable tubular member 240 to the wellbore rasing 200 and the open hole 
wellbore section 205. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 off the expendable tubu!ar member 240. The upper sealing 
5 member 245 are pireferably adapted to engage and fluHdy seal the interface 
between the radially expanded expandable tubular member 240 and the welter© 
rasing 200. The apparatus 215 includes a plurality of upper sealing members 245. 

The lower sealing members 250 are coupled to the "outer surfaos of the 
upper portion 275 of the expandable tubular member 240. The tower sealing 
10 members 250 are preferably adapted to engage -and fftuEdidy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wallbcre sectfon 205. The apparatus 215 includes a plurality of tower seaBng 
members 250. 

The flexible coupling element 255 8s coupted to thxe leader portion -235 of the 

15 expandabte tubular member 240. Tto'ftadbb coining etement 255 is preferably 
adapted to radialty expanded by the anchoring device 235 into engagement wMhJn 
the walls of the open ho!e wetlbore sedton 205. In this manner, the towor portton 
285 of the expandable tubular member 240 is coup!ed to fse walls of the cp3n hole 
wetfbor® section 205. The ftexibC® ccupEtng ebment 255 is a slotted tubular 

20 member. The flexible-coupling element 255 indudes one or more hook elements for 
engaging the walls of the open hole wetewe section 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferabUy positioned with the 
expandabte tubutar member 240 positioned in overtopping retotfon with a potrtfon off 
the wellboge rasing 200. In this manner, the rsdlsSJy expanded tabular member 240 

25 is oouptsd to the tower portion of the weillbcra casfng 200. ' The upper seainig 
members 245 are positioned in opposing retetfen to the lower portfon of the wellboins 
casing 200 and .the tower sealing members 250 are positioned In opposing r©8®iS^n 
to the waits of the open hole wellbore section 205. In this manner, the interfeoe 
between the radially expanded tubular member 240 and the weHtae rasing 200 

30 and open hole wellbore section 205 isoptin^l^ftuidicoy sealed. 

As Slustrafesd tn FIG. 2b, the apparatus 215 is then anchored to the open 
ho!e wellbore section 205 using the anchoring device 235. The anchoring device 
235 & pressurized and the expandable element 230 is radfeEly extended from the 
anchoring device 235 causing the flexibte coupling element 255 to radfeSHy expand. 

35 into intimate contact with the waSs of the open hoJe weUbcre section 205. in thfe 



• I 

0 O 0 o 

o O Q 0 o 

o o oo tog 

0 0 o 
0 O O 



• 9 

0 0 O o t 

• 0 0 t o 
oo o q a o o 
0 O 0 o o 

0 0 0 



10 



manner, the lower section 265 of the expandable tubular member 240 is removably 
coupled to the walls of the open hcte wellbore section 205. 

A compressible cement and/or epoxy is then injected into the annular space 
batmen the unexpanded portion of the tubular member 240 and the weBbcre casing 
100 and/or the open note wellbore section 205. The compressibte cement and/or 
epoxy is then permitted to at least partially cur® prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and flusdlc seal Is 
provided around the tubular member 240. 

As illustrated in FIG. 2c, the expansion con® 230 is then ariatty displaced by 
applying an axial force to the second support member 225. The axial displacement 
of the expansion cone 230 radially expands the expandable tubular member 240 
into intimate contact with the wells of the cpon tote wsllborB ssc&cn 205. 

As illustrated in FIG. 2d, the axial displacement of the expansion con® 230 Is 
enhanced by injecting a pressurized fluidic material into the annular space befessen 
15 the first support member 220 and the second support member 225. In this -fltcwsar, 
an upward axisl force is applied to the lower annular fees of the expansion cons 230 
using the pressurised fluidic material. In this manner, a temporary need for 
increased axial force during the radial expansion process can be easily satisfied. 

As illustrated m FIGS. 2e and 2f, after th® expandable tubular member 240 
20 has been radially expanded by the axial displacement of the expansion cons 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then fitting the first support member 220 and anchoring device 235 ton th® 
wenbere rasing 200 and the open hot® wallbor© section 205. 
25 Referring to FIGS, 3a. 3b, 3c. and 3d. a method and apparatus for coupling 

member to a preexisting structure wall be described, 
to Fig. 3a. a wellbore casing 300 Is positioned within a subterranean 



formation 305. The waBbore casing 300 may be positensd En any orienteto from 
the vertical direction to the horizontal direction. The wellbore casing 300 further 

30 includes one or more openings 310 that may have been the result of unintentional 
damage to the wellbcre rasing 300. or due to a prior perforation or fracturing 
operation performed upon the surrounding subterranean formation 305. As will b® 
recognized by persons having ordinary sW3 In the art, the openings 310 can 
adversely affect the subsequent operation and us® of the wellbcre casing 300 

35 urtisss they are sealed off. 
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An apparatus 315 is utilized to seal off the openings 310 In the wellbore 
casing 300. More generally, the apparatus 315 is preferably utilized to farm or 
repair welfbore casings, pipelines, or structural supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
5 oone 325, an anchoring device 330, an expandable tubular member 335, and on© or 
more sealing members 340. 

The support member 320 is preferably adapted to be coupled' to a surface 
location. The support member 320 is (further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
10 oonvey pressurized fluWic materials and/or electrical current and/or communication 
signals from a surface location to the anchoring dovSc® 330. The support member 
320 may, for example, be conventional commercially available slick wire, brasded 
wire, cdted tubing, or drilling stock material 

The expansion cone 325 Is.coupfed to the support member 320. The 
15 expansion cone 325 is preferably adapted to radially expand th© expandable tubuter ' 
member 335. when the expansion cono 325 is axta!ty displaced relative to the 
expandable tubular member 335. 

The anchoring device 330 is coupted to the .support member 320 ©nd the 
expansion cone 325. The anchoring device 335 is preferably adapted to cor^tebty 
20 coupled to the expandable tubuter momtor 335 to the weStbore rasing 300. In this 
. manner, the anchoring device 330 pirefferabty oontrollabiy anchors the expendable 
tubular member 335. to the wellbore raising 300 to facilitate the radial ©xpocisn of 
the expandable tubular member 335 by the axial displacement of the ej^c^nton 
cons 325. The anchoring device 330 Includes one or more expandable c^msnts 
25 345 that are adapted to controJIably extend from the body of the anchoring <&svioe 
330 to radially displace corresponding engagement elements 350 provided tn the 
expandable tubu&ar member 335. • Th© radial displacement of the ©ngcgsm^it 
elements 350 couples the expandable tubular member 335 to the wefllbore essJrcg 
300. The expandable elements 345 are pistons that are actuated using fflufdte 
. 30 pressure. The anchoring devioe 330 is any one of the hydrautaMy actuated 
anchoring devices commercially available from Halliburton Energy Seroteo© or 
B&ker-Mughes. 

The expandable elements 345 are explosive devfees that oontrelltebJy 
generate a radially directed explosive force for radially displacing the engagement 
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©[©fronts 350. Th© explosive expandable ©tsmsnts 345 are shap©d explosive 
charges commercially availab!© from H^ilibts?ton Energy Services. 

Th© expandabS© tubular member 335 is removabfy ooupied to the expanslton 
con© 325. Th© expandable tubular member 335 induces on© or more ©ngagsment 
5 d©v5ces 350 that are adapted to b© radially disptecsd by th© anchoring deviee 330 
into engagement with th© walls of th© welter© casing 300. in this manner, Ah© 
©xpandabl© tubular msmbsr 335 is coupted to th© rceHbore casing 300. Th© 
engagement devices 350 indud© teeth for biffing into th® surfeo© of th© uellbore 
casing 100. 

1 0 Th© expandabf© tubular m©rnb©r 335 further indudes a tercsr sectfon 355, an 

intermediate section 380, and an upper sectfon 3S5. The torcrar section 355 indudes 
the engagement device 350 in order to proved© anchoring at an end porifcn of the 
expandabte tubular member 335. The wall thickness of the forcer and intermediate 
sectcons, .355 and 380, are less than the watl thickness off the upper seeafon 3@5 on 

•15 order to optimally ooupt© th© radislly expanded porta of' the" expandable tubular 
member 335 to th© wetlbore ca§5ng 300. 

Th© sealing members 340 ©re coupfed to the outer surfecs of the upper 
portion 385 of th© expandable tubular member 335. Th© sealing members 340 ®r© 
preferably adapted to engage ©rcd fluidity seal th® interface befoasen the rss3fe% 

20 expanded expandable tubufer mentor 335 and the rcellbore easing 300. Th© 
apparatus 315 includes a plurality of sealing members 340. The sealing members 
340 surround and iscSate th© opening 310. 

As illustrated in RG. 3a, the apparatus 315 is preferably postered wJMn the 
wettar© casing 300 with the expandable tubular member 335 pc@iffion§d in 

25 opposing retetcon to the opening 310. The .apparatus 315 indludss a pturaSty off 
sealing members 340 that are positioned above and betes; (lite cportrcg 310. In Ms 
manner, the radial expansion of the expandabte tubufer msmbsr 335 opta§% 
fluidity isctetes the opening 310. 

As illustrated in FIG. 3b, the expartdabte tubular member 335 ©? the 

30 appsiinaftus 315 is then anchored to th© rceKbore casSng 300 us&tg the amtofng 
device 330. Th© anchoring device 330 gs pressurised and the ©xpandabte eteovtent 
345 is extended from the anchoring devfea 330 and radeatty dispJeoes the 
corresponding engagement elements 3S0 of the expandabf© tubular member 335 
into intimate oontac* with th© rcellbcre casing 300. In ttris manner, the tosrar sexton 

35 355 of th© ©xpandabte tubular memb©r 335 is coupted to th© rceKbcre casing 300. 

20 
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A compressible cement and/or epoxy is then injected into the annular space 
between the unexpended portion of the tubular member 335 and the weltbcr© casing 
300. The compressible cement and/or epoxy is then permitted to at toast parWy 
cure prior to the initiation of the radial expansion process. In this manner, an 
5 annular structural support and fUdfc seal is provided around the tubular member 
335. 

As illustrated in FIG. 3c, the anchoring devtoe 330 is then deactivated and 
the expansion cone 325 is axiatty displaced by applying an axial rouse to the' support 
member 320. The deactivation of the anchoring devtoe 330 causes the ©xpandabte 
10 aisments 345 to radlaity nsted into the anchoring dsvtos 330. Alternatively, the 
expandable elements 345 are resiltently coupled to the anchoring devtoe 330. In 
this manner, the expandable elements 345 retract automatically upon the 
deactivation of the anchoring devtoe 330. The axial displacement of the expansion 
cone 325 radially expands the expandable tubular member 335 into intimate contact 
15 with the walls of the weilbore casing 300. • 

As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
. radially expanded by the axial displacement' of the expansion cora m ^ support 
member 320, expansion cone 325.' end the anchoring devtoe 330 are preferably 
removed from the expanded expandable tubular member 335. 
20 The opening 310 in the vaellbore casing 300 is seated off by the radially 

expanded tubular member 335. In this manner, repairs to the wellbore casing 300 
' are optimally provided. More generally, the apparatus 315 is used to repair or form 
wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4. a system 400 for applying an axial force to the expansion 
25 cones 130, 230. and 325 Includes a lifting devtoe 405,aftet support member 410. a 
shoo* absorber 415, and a second support member 420. The system 400 is 
adapted to minimize the transfer of shock toads, created during the completion of 
the radial expansion of tubular membsra by the expansion cons® 130, 230. and 325, 
to the lifting devtoe 405. In this manner, the radial expansion c? tubular members by 
30 the expansion cones 130. 230 and 325 is provided to an optimally safe manner. 

The lifting devtoe 405 is supported at a surface loca^ am8 to cm^ to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional commercially available Bffrtg devices suited for manipulating tubular 
members wlthtn a vssHbore. 
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The first support member 410 is coupled to the lifting device 405 and the 
. shook absorber 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as, for example, coifed 
tubing, a drill string, a wireline, braided wire, or a slick line. 
5 The shock absorber 41 5 is coupled to the first support msmbsr 410 and the 

second support member 420. The shock absorber 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absorber 415 may be any number off conventions! commercially available shook 
absorbers. 

10 The second support member 420 is coupled to the shock absorber 415. The 

second support member 420 is (further preferably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

During operation of the system 400, the lifting device applies an axial toes to 
one off the expansion cones 1 30, 230. and 325 in order to radially expand tubular 

15 members. Upon the completion of the radial expansion process, when the 
expansion cones 130, 230 and 325, exit the radially expanded tubular members, the 
sudden shock loads generated are absorbed, or at feast minimised, by the shock 
absorber 415. to this manner, the radial expansion off tubular members by pulling 
the expansion cones 130, 230 and 325 using the lifting device 405 cs provided to an 

20 optimally safe manner. 

Referring to FIG. 5, a coupling system SCO ffor ma® in the expandable tubular 
members 140, 240. and 335 will now be described. The system SCO includes an 
upper ring 505, a sealing element 510, and a tower ring 515. The upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 

25 of the expandable tubular members 140, 240, and 335. tn this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element SHO.and the tower ring S1S engage the Inferior 
surface of the preexisting structure that the expandable tubular members 140. 240 
and .335 are coupled to. The upper and lower rings, 505 and S15, penetrate the 

.30 interior surface off the preexisting structure that the expandable (iubular members 
140, 240 and 335 are coupled to to c«2®r to optimally anchor the tubular members 
140, 240 and 335 to the preexisting structure. The sealing element 510 & 
compressed into contact with the interior surface of th© preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
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fluididy seal the interface betoaeen the tubular members 140. 240 and 335 and the 

preexisting sfructoe. ■ 
The upper and lower rings. 505 and 515. extend from the outer surfaces of 
the tubular members 140. 240 and 335 by a distance of about 1/64 to % inches. 
5 The upper and tourings. 505 and 515. e^nd abou« W from the outer surfaces 
of the tubular member* 140. 240. and 335 in order to optimally engage the 

preexisting structure. 

The seating element 510 extends from the outer surfaces of the tubular 
members 140. 240 and 335 by a distance substantially equal to the extension of the 
10 upper and tower rings. 505 and 515. above the outer surfaces of the tubuter 
nmto^ 140. 240 and 335. The seating element 510 is fabricated ton rubber in 
order to optimally fluididy seal and engage the preexisting structure. 

The tubular members 140. 240 and 335 indude a plurality of the coupling 
' systems 500. The coupling systems 500 are provided on the lower, intermediate. . 
15 and upper portions of the tubular rosmbers 140. 240. and 335. 

Referring raw to FIG. 6. an expandable tubular member 600 for use in the 
apparatus 115. 215 and 315 will be described. The tubular member 600 preferably 
includes a lower portion 605. an intermediate portion 610. and an upper portion 615. 
The tower portion 605 is coupled to the Intermediate portion 610. The tower 
20 portion 605 is further adapted to mate with the anchoring devices 1 35. 235. and 330. 
The lower portion 605 further preferably includes one or more slotted portions 620 
for fadlitating the radial expansion of the lower portion 605 by the anchoring devices 
135 235.and330. In this manner, the lower portion 605 of the tubular member®®) 
fe preferably radially expanded by the anchoring devices 135. 235, and 330 into 
25 contact with the p^xteting stucture. ^ 

SOS of the tubular member 600 is anchored to the preexisting structure pnor to the 
initiation of the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605' and the 
upper portion 615. Ths mil thicknss^s of the towsr S nd hrtermsdlafe pcrttom. 605 
30 and 610. are less than the wafl thickness of the upper portion 615 in order to 
fediate radial expansion of the .tubular member 600. The lower and 
intermediate portions. 605 and 610, are preexpanded to mate with the expansion 
oc?te. 

Referring to FIG. 7. an expandable tubular member 700 for use In the 
35 apparatus 115. 215 and 315 will be described. The tubuiar member 700 minimizes 
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the shock loads created upon the completion of the radial expansion process. The 
tubular member 700 includes a tower portion 705, a tower transittonary portion 710, 
an intermediate portion 715, an upper transittonary portion 720, an upper portion 
725, and a sealing element 730. 
5 The lower portion 705 is coupled to the lower transittonary portion 710. The 

tower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 

The tower transittonary portion 710 is coupled to the tower portion 705 and 
the intermediate portion 715. The lower transittonary portion 710 is adapted to mate 
10 with the expansion cone. The wall thicknesses of the tower portion 705 and the. 
lower transittonary portion 71 0 are less than the wall thicknesses of the intermediate 
portion 715, the upper transittonary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intermediate portion 715 is coupled to the tower transittonary portion 710 
15 and the upper transittonary portion 720. The outside diameter of the intermediate 
portion 715 is less than the wall thicknesses of the tower portion 705 and the upper 
• portion 725. 

The upper transittonary portion 720 is coupled to the intermediate portion 
71 5 and the upper portion 725. 

20 The upper portion 725 is coupled to the upper transittonary portion 720. 

The sealing element 730 is coupled to the outside surface of the 
intermediate portion 715. The outside diameter of the sealing element 730 is less 
than or equal to the outside diameter of the tower portion 705 and the upper portion 
725 in order to optimally protect the sealing element 703 during placement of the 

25 tubular member 700 within the preexisting structure. 

During the radial expansion of the tubular member 700 using the apparatus 
115, 215 and 315, the preexpanston of the upper transittonary portion 720 and the 
upper portion 725 reduces the shock loads typically created during the end portion 
of the radial expansion process. In this manner, the radial expansion process is 

30 optimally provided In a safe manner. Furthermore, because the sealing element 730 
is preferably recessed below the surfaces of the tower portion 705 and the upper 
portion 725, the sealing element 730 is optimally protected from damage during the 
placement of the tubular member 700 within the preexisting structure. 
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Referring to FIG. 8, an expandable tubular member 800 for use in She 
apparatus 1 15, 215 and 315 will be described. The tubular member 800 preferably 
includes a tower portion 805, an intermediate portion 810, and an upper portion 815. 
The lower portion 805 is coupted to the intermediate portion 810. The tower 
5 portion 805 is further adapted to mate with the expansion cones 130, 230, 325 arid 
the anchoring devices 1 35, 235, and 330. The intermediate portion 81 0 is coupled 
to the tower portion 805 and the upper portion 815. The wall thicknesses of the 
lower and intermediate portions, 805 and 810, are tess than the wail thickness off the 
upper portion 815 in order to facilitate the radial expansion off the tubular member 

10 800. The lower and intermediate portions, 805 and 810, are preexpanded to mate 
with the expanscon cone. 

The upper portion 815 is coupled to She intermediate portion 810. The upper 
portion 815 further preferably includes one or more slotted portions 820 for 
facilitating the radial expansion of the upper portion 815 by the expansion cones 

15 1 30, 230, and 325. On this manner, the upper portion 81 5 .of the tubular member 800 
is preferably radially expanded by the expansion cones 130, 230, and 325 with 
minimal shock loads when the expansion cones 130, 230 and 325 qxK the* 
expandable tubular member 800. 

ReffeflTircg to FIG. 9, a method of applying an axial foros to the expansion 

20 oones 130, 230, and 325 will now be described. The axial displaoamsnt of the 
expansion cones 130, 230, and 325 during the radial expansion prcosss is provided 
by applying an axial force to the expansion cones 130, 230, and 323. The axial 
fores provided indudes the application of a substantially constant axial farce for 
some time periods and the application of increased axial force for other tee periods 

25 in oreter to optimally facilitate the radial expanscon prcosss by minimizing the ©ffecis 
of friction. The application of the increased axial force to. provided on a periodic 
basis in order to optimally provwto a variabie contact area between the expansion 
oone and the tubular member being expanded. The application of the Inclosed 
axial force is provided on a random basis in order to optimally provide a variable 

30 oonted area between the expanscon oone and the tubular member being expanded. 
The duty cycle of the application of constant and increased ax&al foross ranges from 
about 90/10 % to 80/40 % in order to optimally radially expand the tubular members. 
The ratio of the increased axial force to the substantially constant axml force ranges 
from about 1.5 to 1 to about 4 to 1 in order to optimally proved® a variable contact 

35 area between the expansion cone and the tubutar member being expanded, 
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promote more even wear of the expansion cone, and clean debris from the 
expansion cone surface. 

Referring to RGS. 10a to 10i. an apparatus and method for faming a 
wellbcre casing will now bs described. As illustrated in FIG. 10a. a weltbore casing 
5 1000 and an open hole wellbora section 1005 are provided in a subterranean 
formation 1010. The wellbcre casing 1000 and open hole wellbora section 1005 
may be orientated at any orientation ranging from the vertical to the horizontal. A 
new section of wellbora casing is formed in the open hote mllbera section 1005 
using an apparatus 1015. fttore generally, the apparatus 1015 Is utilised to form or 
10 repair welibora casings, pipstinss, or structural supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular member 1040. one or more upper sealing members 1045, 
one or more lower sealing members 1050. and a flexible coupling etement 1055. . 
15 The first support member 1020 is preferably adapted to be ooupted to a 

surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. ' The first support member 1020 Is preferably adapted to convey 
pressurised fluidic materials and/or electrical current and/or communication signals 
from a surfeos location to the anchoring fevios 1035. The first support member 
20 1020 may, for example, be conventional cornmerclally available slicfc wire, braided 
wire, coiled tubing, or driffing stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface tocation. The second support member 1025 Is further ooupted to the 
expansion cone 1030. The .second support member 1025 is preferably adapted to 
25 permit the expansion costs 1030 to be awally displaced relative to the first support 
member 1020. The second support member 1025 may. for example, be 
.conventional commsrce&Gy available slicfc wire, braided v^. ccited toblrtg. or drii^ 
stock material. 

The support msmbar 1020 is telescopically counted to the support msmtor 
30 1025. and the support member 1025 is coupled to a surface support member. 

The expansion cons 1030 is ooupted to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radtelly expand the exparodabte 
tubular member 1040 when the expansion certs 1 030 is axially displaced relative to 
the expandable tubular member 1040. 
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The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controltebly coupled to the 
expandable tubular member 1040 and the open ho!e weKboy© section 1005. In Shis 
manner, the anchoring device 1035 preferably oontrollabJy anchors the expandable 
5 tubutar member 1040 to the open hole rcellbore section 1005 to fedtate the radial 
expansion of the expandable tubular member 1040 by th© axial displacement of the 
expansion cone 1030. 

The anchoring device 1035 Includes one or more ©xpandabte elements 1C80 
that are adapted to contrerilably extend from the body of the anchoring dksvtoe 1035 
10 to engage both the flexible coupling element 1055 and the open hole wsHtora 
section 1005. The expandable etements 10S0 acre actuated using SJufoflte pv&mum. 

The anchoring device 1035 further includes a fluid passage 1038 adapted to 
receive a ball plug or other similar valving element In this manner, tfluldic materials 
can be exhausted from the anchoring device 1035 and the fluEd passage 1036 can 
16 be controllably plugged. The anchoring devfos 1035 is any one of the taydradtaly 
■ actuated packers commercially availabte from HaSiburtcn Enesgy Servtass or Batosr- 
Hughes, modified 5n accordance with the teachings of the pyesent dfecto^ure. 

The anchoring deuces 135, 235, and 330 are ateo modiffisd to Sndludes a 
fluid passage that can be oontmollabiy ptugged in cntbr to pemttt ffcMc material© to ' 
20 be exhausted from the anchoring devices 135, 235, and 330. 

The expandable tubular member 1040 is removably coupted to the 
expansion cone 1030. The expandable tutndar member 1040 is further pmeferaibly 
coupted to the flexible coupling element 1055. 

The expandabie tubular member 1040 further ondutfss a tower s®ctfon 1CS5, 
25 an intermediate seciocn 1070, and an upper section 1075. The taaer section 1035 
is coupled to the flexible coupling etement 1055 En order to provide anchoring at an 
end portfon of the expandable tubuJar member 1040. The ras9 tfc&tim§ of the 
tower and intermediate secSons, 1035 and 1070, are Cess than the wall thicSwess of 
the upper section 1075 In order to optimaBy couple the rsdteOy ©j^anded portion of 
30 the expandable tubular member 1040 to the wslfim© casSng 1000 and th® opsn 
hole welfbore section 1005. 

The expandabte tubuiar member 1040 is further provided In aooxrtSance with 
the teachings of expandable tubular members described above and illustrated In 
FIGS. 5-8. 
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The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidicty seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
5 casing 1000. The apparatus 1015 includes a plurality of upper sealing members 
1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluidicty seal the interface 
10 between the radially expanded expandable tubular member 1040 and the open 
wellbore section 1005. The apparatus 1015 includes a plurality of lower sealing 
members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 

15 preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the waHs of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the waHs of the open hole wellbore section 1005. The flexible coupling element 
1055 is a slotted tubular member. The flexible coupling element 1055 includes one 

20 or more hook elements for engaging the walls of the open hole wellbore section 
1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 

25 member 1040 is coupled to the lower portion of the wellbore casing 1000. The 
upper sealing members 1045 are positioned in opposing relation to the lower portion 
of the wellbore casing 1000 and the lower sealing members 1050 are positioned in 
opposing relation to the walls of the open hole wellbore section 1005. In this 
manner, the interface between the radially expanded tubular member 1040 and the 

30 wellbore casing 1000 and open hole wellbore section 1005 is optimally fluid idy 
sealed. 

As illustrated in FIG. 10b, A quantity of a non-hardenabte fluid ic material is 
then injected into and then out of the apparatus 1015. The norvhardenabie material 
is discharged from the apparatus 1015 using the vatveabte flow passage 1065. The 
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non-hardenable fluklic material may be any number of conventional commercially 
available fluklic materials such as, for exanrcpte, drilling mud. 

As illustrated in FIG. 10c, A quantity of a hardenable fluidic sealing material 
is then injected into and out of the apparatus 1015. The hardenable fluidic seating 
5 material is exhausted from the apparatus 1015 using the valveable flow passage 
1035. The hardenable fluidic sealing material is permitted to completely fill Site 
annular space between the tubular member 1040 and the open hcte weltboire 
section 1005. The hafdenable fluidic sealing .material may be any number of 
conventional commercially availabte materials such as, for example, cement, sOag 
10 met and/or epoxy tesin. In this manner, a fluidic sealing annular element is provided 
around the radially expanded tubular member 1040. 

As illustrated in FIG. 10d, Another quantity of a non-hardenable fluidic 
material is than injecHed into and out of the apparatus 1015. A ball plug or dart 
1080, or other similar fluid passage blocking device, is placed into the non- 
15 hardenable fluid material. The baM plug 1080 then seats in and seals off the 
valveable fluid passage 1035. ' In this manner, the anchoring device 1035 is then 
pressurized to anchor the tubular member 1040 to the open hole wellbore section 
1005. 

The valveabte fluid passage 11 085 Includes a remote or pressure activated 
20 valve for sealing off the valveabfe fluid passage 1085. 

As illustrated in FIG. 1Qe, The apparatus 1015 is then anchored to the open 
hote wellbore section 1005 using the anchoring device 1035. The anchoring device 
1035 is pfessurized and the expandable element 1080 is radtelly extended from the 
anchoring devocs 1035 causing the fexitote coupling element 1055 to radially expand 
25 into intimate contact with the walls of the open- hoUe wellbore section 1005. On this 
manner, the. forcer section 1085 of the expandable tubular member 1040 5s 
removably ccupted to the walls of the open fiic^ t^Dllbc^ sedti^ 1005. 

As illustrated in FOG. 10f, the expansion cone 1030 is then axeally displaced 
by applying an axial fanoe to the second support member 1025. The axfaJ 
30 displacement of the expansion am© 1030 radially expands the expandabte tubuter 
member 1040 into intimate contact with the walls of the open hote raeHbore section 
1005. 

As illustrated in FIG. 10g, the axial dispJaoement of the expansion cone 1030 
is enhanced by infecting a pressurized fluidic material into the anradar space 
35 between the first support member 1020 and the second support member 1025. In 
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this manner, an upward axial force is applied to the lower annular face of the 
expansion cone 1030 using the pressurized fluidic material. In this manner, a 
temporary need for increased axial force during the radial expansion process can be 
easily satisfied. 

5 The hardenable fluidic sealing material is then permitted to at least partial 

cure. 

As illustrated m FIGS. 10h and 101, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
10 removed from expandable tubular member 1040 by d^pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

The resulting new section of wellbore casing includes the radially expanded 
tubular member 1040 and the outer annular layer of the cured fluidic sealing 
15 material. In this manner, a new section of wellbore casing is carnally provided. 
More generally, the apparatus 1015 is used to form and/or repair wellbore casings, 

pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an apparatus and method for coupling an 
expandable tubular member to a preexisting structure will now be described. 

20 Referring to Fig. 11a, a wellbore casing 1100 is positioned within a subterranean 
formation 1105. The wellbore casing 1100 may be positioned In any orientation 
from the vertical direction to the horizontal direction. The wellbore casing 1100 
further includes one or more openings 1110 that may have been the result of 
unintentional damage to the wellbore casing 1100. or due to a prior perforation or 

25 fracturing operation performed upon the surrounding subterranean formation 1105. 
As will be recognized by persons having ordinary skill hi the art, the openings 1110 
can adversely affect the subsequent operation and use of the wellbore casing 1 100 

unless they are sealed off. 

An apparatus 1115 is utilized to seal off the openings 1110 In the wellbore 
30 casing 1100. More generally, toe apparatus 1115 is preferably utilized to form or 
repair wellbore casings, pipelines, or structural supports. 

The apparatus 1115 preferably Includes a first support member 1120. a 
second support member 1125. an expansion cone 1130. an anchoring device 1135. 
and expandable tubular member 1 140. and one or more sealing members 1145. 
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The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
5 from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
commercially available slick wife, braided wire, coiled tubing, or drilling stock 
material. 

10 The second support member 1 125 is preferably adapted to be coupled to a 

surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
permit the expansion cone 1130 to be axially displaced relative to the first support 
member 1120. The. second support member 1125 may, for example, be 

15 conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The first support member 1120 is coupled to a surface location by a slip joint 
and/or sliding sleeve apparatus that is concentrically coupled to the second support 
member 1125. 

20 The expansion cone 1130 is coupled to the second support member 1125. 

The expansion cone 1 130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansion cone 1 130 is axially displaced relative to 
the expandable tubular member 1 1 40. 

The anchoring device 1135 is coupled to the first support member 1120. 

25 The anchoring device 1135 is preferably adapted to be controHabty coupled to the 
expandable tubular member 1 140 and the wettbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 

30 1130. The anchoring device 1135 includes one or more expandable elements 1150 
that are adapted to controllably extend from the body of the anchoring device 1135 
to engage both the expandable tubular member 1 140 and the wellbore casing 1 100. 
The expandable elements 1150 are actuated using fluidic pressure. The anchoring 
device 1 135 is any one of the hydraulically actuated packers commercially available 
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from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandabSe tubular member 1140 is further preferably 
5 adapted to be removably coupled to the expandable elements 1 1 SO of the anchoring 
device 1135. The expandable tubular member 1140 includes one or more 
anchoring windows 1155 for permftHmg the expandable elements 1150 of the 
anchoring device 1135 to engage the weMbore raising 1100 and the expandabte 
tubular member 1140. 

10 The expandabte tubular member 1 140 further includes a lower section 1 160, 

an intermediate ssctafi 1185, and an upper ©ecto 1170. The tower section 1 160 
rests upon and is supported by the expanston cone 1 130. The intermediate section 
1185 indudes the anchoring windows 1155 in cinder to proved© anchoring at- an 
Entemtediat® portion of the expandable tubullar member 1 140. 

15 The sealing members- 1145 are coupSed' to the "outer surface of the 

expandable tubular member 1140. The sealing members 1145 are preferably 
adapted to engage and fluidfcSy seal the inteefeoD between the (radially oxpandsd 
©xpandabSe tub?xter member 1140 and the raeltbor©- rasing 1100. The apparatus 
1115 Includes a plurality of sealing members 1145. The sealing members 1145 

20 surround and iso!ate the opening 1110. 

A© illustrated in FIG. 1 1a f the apparatus 1 11 15 is preferably positioned within 
the rasiboje rasing 1100 wfth the expandabte tubular member 1140 positioned in 
opposing relation to the opening 1110. The apparatus 1115 Endldcdes a plurality of 
seating members 1145 that are positioned above and below the opening 1110. Jn 

25 this msinner, the radfeiH expansion of the expandabte tubular member 1140 optimally 
flwEdidy isolates the opening 1110.. 

A© iHustsated In FIG. 11bi the apparatus 1115 te then ancfwwted to to 
weHboje rasing 1100 using the anchoring device 1135. the ©mooring devfos 1135 
is prassurtesd and the expandabSe element 1150 te extended from the anchoring 

30 dev5o® 1135 through the comsspond&tg anchoring window 1155 in the expandabte 
tubular member 1140 Ento con&tf with the w&Mbora> rasing 1100. In this 

manner, the intermediate secfen 1185 of the expandable tubuiar member 1140 is 
removabfy eoupied to the wellboje rasing 1100. 

A compressJbie cement and/or ©poxy to then Injected into at Eeast a portion of t 

35 the annuSar space between the unexpended portfon of the tubular member 1 140 and 
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the welfcore casing 1100. The compressible cement and/or ©poxy is then permitted 
to at least partially curie prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided ©mound the tubular 
member 1140. 

5 As illustrated in FIG. 1 1 c, The expansion cone 1 1 30 is then axially displaced 

by applying an axial force to the second support member 1125. The axial 
displacement of the expansion cone 1 1 30 (radially expands the Iww section 1 160 of 
the expandable tubular msnrto 1140. into intimate contact with the walls of the 
wellbore or the wellbora casing 1 100. 

10 As illustrated in FIG. 11d, The axial displacement of the expansion cone 

1130 is stopped once the expansion cone 1130 contacts the lower .portfon of the 
anchoring devioe 1 1 35. 

As illustrated in FIG. 1 1e, The anchoring devioe 1 135 is then decoupled from 
the wellbore rasing 1 100 and the exparutebte tubular member 1140, 

15 As illustrated in FOG. 1 1f f The axial dfeptacement of the expansfon cone 1 1 30 

is then resumed. Tha anchoring devioe 1135 te also axfel displaced. In thos 
. manner, the tower section 1160 of the expandabSe tubular msmbar 1140 to ecff- 
anchored to the weHtor© casing 1100. The tower section 1160 of the expandable . 
tubuteir member 1140 includes cmQ or more outer rings or other coupling members 

20 to fadtate the self-anchoring of the tower sec&on 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 11 1 00. 

•As illustrated in FtGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of thQ expansion cone 
1130, the 1110 in the woBbme rasing 1100 is seated off by the madially expanded 

25 tubular member 1140. In this manner, "repairs to the wellbora casing 1100 are 
optimally provided, (tons generally, the apparatus 1115 is used to repair or torn 
wellbore casings, pipofines, and structural. supports. -The tefdo diameter of the 
radialSy expanded tubular member 1 140 Is substantially constant. 

Referring to FIGS. 12a to 12d, an apparatus and method for coupling an 

30 expandable tubular member to a preexisting structure will now be- described. 
Referring to Fig. 12a, a vsaBbcr© rasing 1200 is positioned- within a subterranean 
formation 1205. The wellbore rasing 1200 may be positioned in any orientation 
from the vertical direction to the horizontal direction. The wellbore rasing 1200 
further includes one or mora openings 1210 that may have been the result of 

35 unintentional damage to the wsCbore rasing 1200, or du® to a prior perforation or 
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fracturing operation performed upon the surrounding subterranean formation 1205. 
As will be recognized by persons having ordinary skill in the art, the openings 1210 
can adversely affect the subsequent operation and use of the wellbore casing 1200 
unless they are sealed off. 

5 An apparatus 1215 is utilized to seal off the openings 1210 In the wellbore 

casing 1200. Mom generally, the apparatus 1215 is preferably utilized to form or 
repair wellbore casings, pipelines, or structural supports. 

The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
10 more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. . The support member 320 is preferably adapted to convey pressurized 
Mdic materials and/or electrical current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commercially available slick wire, braided wire, 
cdled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion con® 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when She expandable expansion cone 
1225 is axtelly displaced relative to the expandable tubular member 1235. The 
expandable expansion con© 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radteffly expanded. The expandable expansion 
25 cone 1225 may be any .number of conventional commercially available radieSy 
expandable expansion cones. The expandable expansion con® 1225 is provided 
substantially as disclosed in U.S. (Patent Mo. 5,346.085, the disclosure off which is 
incorporated herein by reference. 

. The expandable tubular member 1235 is removably coupled to the 
30 expansion cone 1225. The expandable tubular member 1235 includes one or more 
engagement devices 1250 that are adapted to couple with and penetrate the 
wellbore casing 1200. In this manner, the expandable tubular member 1235 os 
optimally coupled to the wellbore casing 1200. The engagement devices 1250 
include teeth for biting into the surface off the wellbora casing 1200. 
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The expandable tubular member 1235 further includes a tower section 1255, 
an intermediate section 1260, and an upper section 1^>5. The tower section 1255 
includes the engagement devices 1250 in ardor to provide anchoring at an end 
portion of the expandable tubular member 1235. The wall thickness of the kw 
5 and intermediate sections, 1255 and 1280, are less than the wall thickness of the 
upper secfioro 1265 in ofder to optimally facilitate the radial expansion of the lower 
and intermediate sections, 1255 and 1260, of th© expandable tubular member 1235. 
Th© tower section 1255 of the expandabte tubiotar member 1235 is slotted in order to 
optimally facilitate the radial expansion of the lower section 1255 of the expandable 
1 0 tubular member 1 235 using the expandable expansion cone 1 225. 

The sealing members 1240 are preferably coupted to the outer surface of the 
upper portion 1265 of the expandabte tubular member 1235. The sealing members 
1240 are preferably adapted to engage and flu&didy seal the interface between the 
radially expanded expandabte tubular member 1235 and the wellbore casing 1200. • 
15 The apparatus 1215 includes a plurality of Moling members 1240. The sealing 
membare 1240 surround and isolate th® opening 1210. 

As illustrated in FIG. 12a, the- apparatus 1215 5s preferably positioned within 
th® wellbore casing 1200 with the expandabte tubular member 1235 positioned in 
opposing relation to the opening 1210. The apparatus 1215 includes a plurality of 
20 seating members 1240 that are positioned abov® and. below the opening 1210. In 
this manner, the radiial expansion of the expandable tubular member 1235 optimally 
fluEdteSy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the weBbome rasing 1200 by expanding the 
25 expandable expansion cone 1225 into contact with the lower section 1255 of the 
expandable tubular member 1235. The tower section 1255 of the expandable 
tubular member 1235 te radially expanded into intimate contact with the wellbore 
rasing 1200. The engagement devices 1250 sine thereby coupled to, and at least 
partially penetrate into, the wellbore rasing 1200. In this manner, the lower section 
30 1255 of the expandable tubular member 1235 5s optimally coupled to the wellbore 
rasing 1200. 

A compressible cement and/or epoxy is then enjeded into the annular space 
between the unexpended portion of the tubuMir member 1235 and the wettbc^e 
rasing 1200. The compressible cement and/or ©poxy may then be permitted to at 
35 least partially cure prior to the formation of th© radial expansion process. In this 
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manner, an annular structural support and fluidic seal is provided around the tabular 
member 1235, 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axially displaced by applying an axial fores to the support member 1220. The axial 
5 dispjacement of the expansion cone 1225 radially expands the ©xpandabfe tubular 
member 1235 into intimate contact with She walls of the wellbora casing 1200. 

As illustrated in FIG. 12d, After the expandable tubutar mam&sxr -1235 has 
been radially expanded by the axial, displacement of the expandable expansion 
con© 1235, the opening 1210 In the weltae casing 1200 os seated) off by the 
10 radially expanded tubular member 1235. In this manner, mepatrs to the raellbore 
casing 1200 ane optimally provided. £tor© generally, She apparatus 1215 is us®d to 
repair or form weilborce casings, pipelines, and stwctural supports. ' 

Referring to FIGS. 13a to 13d, an apparatus and method far coupling an 
expandable tubular member to a preexisting structure will \rmw be described. 
15- Referring to Fig. 13a, a wellbore casing 1300 5s positioned within a subterranean 
formation 1305. The wellbof® rasing 1300 may be positioned in ®ny orfentatto 
. from the vertical direction to the horizontal direcfen. The waMborQ osofog 13S® 
further includes one or more openings 1310 that- may have been tho mssytt ctf. 
unintentfonaO damage to the raeHbor© rasing 1300, or due to a prior perforation or 
' 20 fracturing operation performed upon the surrounding subterranean formation 1305. 
As will be recognized by persons having ordinary skill in the art, the openings" 1310 
ran adverseJy affect the subsequent operation and use of the weilbore rasing 1300 
unless they ame seated off. 

An apparatus 1315 is utilized to seal off the openings 1310 in the weHbore 
25 rasing 1300. Rtos generally, the apparatus 1315 5s pref©nably 
repair wellboir© casings, pipelines, or structural supports. 

The apparatus 1315 preferably incSudes a -support- member 1320,. an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340, and one 
or mom sealing members 1345. 
30 The support member 1320 © preferably adapted to be eoupted to a surface 

location. The support member 1320 is further coupJed to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey prassurfeed flufate 
materials and/or electrical current and/or communication signals from a surface 
location to the expansion cone 1325 and heater 1340. Th® support msrnber 1320 
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may. for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion con© 1325 is preferably adapted to radially expand the expandable 
5 tubular member 1335 when the expansion cone 1325 Is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

The expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. The expandable tubular member 1335 Includes one or more 
10 engagement devices 1350 that are adapted to couple with and penetrate the 
vtfetibor® casing 1300. In this manner, the expandable tubular member 1335 Is 
optimally coupled to the wellbore casing 1300. The engagement devices 1350 
include teeth for biting into the surface of the wellbor® casing 1 300. 

The expandable tubular member 1335 further includes a lower section 1355. 
15 an Intermediate section 1360. and an upper section 1335. The tower section 1355 
includes the engagement devioss 1350 in order to provide anchoring at an end 
portion of the expandable tubular member 1335. The wall thickness of the tower 
and intermediate sections. 1355 and 1380. are less than the wall thickness off the 
upper section 1365 In cider to optimally facilitate the radial expansion off the lower 
20 and intermediate sections. 1355 and 13S0. of the expandable tubular member 1335. 

The tower section 1355 off the expandable tubular member 1335 includes 
one or more shape memory metal inserts 1370. The inserts 1 370 are adapted to 
radially expand the lower section '1355 of the expandable tubular member 1335 Into 
intimate contact v*Kh the wellbore casing 1300 when heated by the heater 1340. 
25 The shape memory metal Inserts 1370 may be fabricated from any number off 
conventional commercially available shape memory alloys such as. for example. 
NITi or NfTiNOL using conventional forming processes such as. for example, those 
described m U.S. Patent Nos. 5.312.152. 5.344.503. and 5.718.531. the disclosures 
off which are Incorporated herein by reference. In this manner, the shape memory 
30 metal inserts 1370 preferably radially expand the tower section 1355 off the 
expandable tubular member 1335 when the inserts 1370 are heated to a 
tem^ratura ebovs ihalr transformation temperature using the heater 1340. The 
transformation temperature off the inserts 1370 ranges from about 250° F to 450» F. 
The material composition of the tower section 1355 off the expandable tubular 
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member 1335 is further selected to maximize the radial expansion of the lower 
section 1355 during the transformation process. 

The inserts 1370 are positioned within one or more corresponding recesses 
1375 provided in the lower section 1355 of the expandable tubular member 1335. 
Alternatively, the inserts 1370 are completely contained within the lower sectton 
1355 of the expandable tubular member 1335. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to controltebly generate a localized heat source for elevating 
the temperature of the inserts 1370. The heater 1340 includes a conventional 
thermostat control in order to control the operating temperature. The heater 1340 is 
preferably controlled by a surface control device in a conventional manner. 

The sealing members 1 345 are preferably coupled to the outer surfoos of the 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage and fluMtdy seal the interface between the ' 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
The apparatus 1315 includes a plurality of sealing members 1345. The sealing 
members 1 345 surround and isolate the opening 1310. 

As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wellbore casing 1300 with the expandabb tubular member 1335 posffionsd in 
opposing relation to the opening 1310. The apparatus 1315 includes a pluraCfty of 
sealing members 1345 that are positioned above and below the opening 1310. On 
this manner, the radial expansion of the expandable tubular member 1335 optimally 
fliridieJy isolates the opening 1310. 

As illustrated in FIG. 13b, The expandable tubular member 1335 of the 
apparatus 1315 is then anchored to the weitbore casing 1300 by radially expanding 
the inserts 1370 using the heater 1340. The expansion of the inserts 1370 causes 
the tower section 1355 of the expandable tubular member 1335 to contact the 
wellbore casing 1300. The engagement devices 1350 are thereby coupted to, and 
at toast partially penetrate into, the wellbore casing 1300. In this manner, the tower 
sectton 1355 of the expandable tubular member 1335 is optimally coupled to the 
wellbore casing 1300. 

A compressible cement and/or epoxy to then injected into the annular space 
between the unexpended portion of the tubular member 1335 and the wellbore 
casing 1300. The compressible cement and/or epoxy may then be permitted to at 
toast partially cure prior to the initiation of the radial expansion process. In this 
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manner, an annular structural support and fluidlc seal is provided around the tubular 
member 1335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. The anal displacement of 

5 the expansion cone 1325 radially expands the expandable tubular member 1335 
into intimat© contact with the walls of the weHbor© casing 1300. 

As illustrated in FIG. 13d, After the ©spendable tubular member 1335 has 
been oomptetely nsdislly expanded by the axial displacement of the expansion cone 
1335, the opening 1310 in the wellbore casing 1300 is sealed off by the radially 

10 expanded tubular member 1335. In this manner, repairs to the weSlbof© casing 
1300 are optimally provided. More generally, the apparatus 1315 is used to repair 
or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 14a to 14g. an apparatus and method for coupling an 
expandable tubular member to a preexisting structure will now be described. 

15 Referring to Fig. 14a, a wsHbore casing 1400 is positioned within a subterranean ■ 
formate 1405. The wellbore casing. 1400 may be positioned in any orientation 
ton the vertical direction to the horizontal direction. Th© wellbore casing 1400 
further includes one or more openings 1410 that may have been the result of 
unintentional damage to the wellbore casing 1400, or due to a prior perforation or 

20 fracturing operation performed upon the surrounding subterranean formation 1405. 
As will b® recognized by persons having ordinary skill in the art, the openings 1410 
can adversely affect the subsequent operation and use of the wellbore casing 1400 

- unless they are seated off. 

An apparatus 1415 is utilized to seal off the openings 1410 in the wellbore 
25 casing 1400. C^tore generally, the apparatus 1415 is preferably uiissd to form or 
repair wellbore casings, pipelines, or structural supports. 

Th® apparatus 1415 preferably includes a first support member 1420, a 
second support member 1425. a coupling 1430, an expandable tubular member 
1435, an expansion cone 1440. a third support member 1445, and a pecker 1450. 
30 Th© first support member 1420 Es preferably adapted to be coupled to a 

surface tocation. The support merrte 1420 is further ccupSsd to the expansion 
con® 1440. Th© first support member 1420 is preferably adapted to convey 
pressurized fluldic materials and/or electrical current and/or communication signals 
ton a surface tocation to the expansion cone 1440 and the packer 1450. The first 
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support member 1420 may, for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material 

The second support member 1425 is preferably adapted to be coupled to a 
surface location. The support member 1425 is further coupled to the coupling 1430. 
5 The first support member 1425 is preferably adapted to convoy pressurized fluidte 
materials and/or electrical current and/or ajmmunteation sights from a surface 
location to the coupling 1430. The second support member 1425 may, (for exampt®, 
be conventtaal commercially available slick wire, braided robe, ooibd tubing, or 
drilling stock material. 

10 The coupling 1430 is coupled to the second support member 1425. The 

coupling 1430 is further preferably removably coupled to th© ©xpandabSe tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devooes such as, for 
example, packers or slips. The coupling 1430 is a mechanical sHp. . 

15 The expandable tubular member 1435 is removably coupled to the coupling 

1430. The expandable tubular member 1435 includes cng or mora ©ngagement 
devices that are adapted to couple with and penetrate the weMbora casing 1400. kr 
this manner, the expandable tubular member 1435 is optimsMy coupled to the 
wellbore rasing 1400.- The engagement devioss Include teeth for biltong into the 

20 surface of the weJIbore casing 1400. The expandable tubular msmiber 1435 further 
inciudes on© or more sealing members on the outside surfeoe off the expandable 
tubular member 1435 in order to optimally seal the interface between me 
expandable tubular member 1435 and the weEtara casing 1400. 

The expansion cone 1440 is coupted to the first support msmber 1420 and 

25 the thiffd support member 1445. The expansion cone 1440 is preferably adapted to 
radially expand the ©xpandabfe tubular member 1435 when th® expansion con© 
1440 is axfally displaced relative to the expandabbtubieter member 1435.' 

The third support member 1445 is prefeabty coup!ed to the expansion con® 
1440 and th® packer 1450. The third support member 1445 is py®f©rably adapted to 

30 convey pressurized flukfic materials and/or etsctefcal current ©nd/cr communicator! 
signals from a surfaoe location to the packer 1450. The third support- m®mber 1445 
may, for exampte, be conventional commercially availabte sEck wime, braWsd wire, 
coiled tubing, or drilling stock material. 

The packer 1450 is eoupSed to the third support member 1445. The packer 

35 1450 is further preferably adapted to cbntroHabJy coupted to the wellborn casing 
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1400. Ths packer 1450 may be any number of conventional commercially available 
packer devices. A bladder, slipped cage assembly or hydraulic slips may be 
substituted for the packer 1450. 

As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned vrtthin 
5 the wellborn casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FJG. 14b, The packer 1450 is then anchored to the wellbore 
casing 1400. In this manner, ths expansion -cons 1440 Is maintained in a 
substantially stationary position. 
10 As illustrated In FIG. 14c, The expandable tubular member 1435 is then 

towered towamds the stationary expansion cone 1440. As illustrated in FIG. 14d, the 
lower end of the expandable tubular member 1435 impacts the expansion cone 
1440 and is radially expanded into contact with the weiibora casing 1400. The Sewer 
end of the expandable tubular member 1435 include© on® or mora , engagement 
15 devices for engaging the wellbore casing 1400 in osder to optimally couple the ®«d 
of ths expandable tubular member 1435 to ths waBbore casing 1400. 

A compressible cement and/or epoxy is then injected into the annular space 
between ths unexpended portion of the tubular member 1435 and the wellbore 
casing 1400. The compressible cement and/c? epoxy os then permitted to at least 
20 partially cure prior to ths initiation of the radial expansion process. In this manner, 
an annular structural support and fluidfc seal is provided around the tubular member 
1435. 

As Illustrated in FOG. 14s, The packer 1450 is decoupled from the wellbore 
casing 1400. 

25 As illustrated in FIG. 14f, Ths expansion con® 1440 Is then axtelly displaced ■ 

by applying en axial force to the first support msmber 1420. The axial displacement 
off the expansion cons 1440 radially expands the expandable tubular member 1435 
into intimate contact with the walls of the weflbore casing 1400. Prior to the initiation 
of ths axial displacement of the expansion cone 1440, ths coupling 1430 is 

30 decoupled from the expandable tubular member 1430. 

As Illustrated in FIG..14g, ARer .the expandable tubular member 1435 has 
been completely radially expanded by the axtei displacement of the expansion cone 
1440, the opening 1410 in ths wellbore casing 1400 is sealed off by the radially 
expanded tubular member 1435. In this manner, repairs to the wellbore casing 
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1400 are optimally provided. More generally, the apparatus 1415 is used to repair 
or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 15a to 1 3d, an apparatus for coupling an expandable 
tubular member to a preexisting structure will now be described. Rsfemrtng to Fig. 
5 15a, a wellbore rasing 1500 is positioned within a subterranean fwta 1505. 
The vaellbore rasing 1500 may be positioned in any orientation tan the vertical 
direction to the horizontal direction. The weilbor© rasing 1500 tolto includes on® . 
or more openings 1510 that may have been the result of unintentional damage to 
the wellborn rasing 1500^ or due to a prior perforation or fracturing operation 
10 performed upon the surrounding subterranean formation 1505. As wl be 
recognized by persons having ordinary ski in the art,, the openings 1510 ran 
adversety affect the subsequent operation and use of the weilbor© rasing 1500 
unless they are sealed off. 

An apparatus 1515 is utilized to seal off the openings 1510 in the walKbore 
15 ■ rasing 1500. Mom generally, the apparatus 1515 'is preferably utiBz&d to form or 
repair wellbore casings, pipelines, or structural supports. 

The' apparatus 1515 ' preferabSy incHudes a support member 1530. an 
expandable tubular member 1525, an. expansion owe 1530, a ooupJing 1335, a 
resilient anchor 1 540, and one or more seals 1 545. 
20 The support member 1520 is preferably adapted to be coupted to a surface 

location. The support member 1520 to' further ooupled to the expansion oone 1530. 
The support member 1520 is preferably -adapted to convey pressurised ffluMic 
materials and/or eCe^riral current and/or communication signals ton a surface 
location to the resilient anchor 1540. The support member 1520 may, for exsimpte, 
25 be conventional commercially availabte stick wire, braided wire, ooSsd to&ng, or 
drilling stock material. 

The expandable tubular memker 1525 is removably couptsd to the 
expansion cone 1530. The expandabfce tubular member 1525 indudas one more 
engagement devices that are adapted to ooupEe with and penetrate the wellbore 
30 rasing 1500. On this manner,, the expandable tubular member 1525 to optimally 
compiled to the wettbore easing 1500. The engagement devices ineSud© teeth to- 
biting Mo the surface of the wetlbor® rasing 1500. The expandabSe tubdrtar member 
1525 further indudes or© or more sealing members 1545 on the outside surface of 
the expartdabie tubular member 1525 in order to optimally seal the interffeoa 
35 between the expandable tubular member 1525 and the weflbore rasing 1500. 
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Th© expandable tubular member 1525 Indludes a tow^r section 1550, an 
intermediate section 1555, and an upper sscteon 1530. The wall thicknesses of th© 
tower and intermediate sections, 1550 and 1555, are tess than th© wall thickness of 
the upper section 15S0 in ordar to optimally fedlteto She miM ©xpansion of tha 
5 expandable tubular member 1525. Th© seaBrcg mamb^rs 1545 ana provided on th© 
outsid© swrfac© of tha upper section 1580 of tha expandable* tuteutar m©nib©r 1525. . 
Tha rosSMont anchor 1540 is couptad to tha to&er section 1550 of tha ©xpandab!© 
tubutar m®mb©r 1525 5n crcUar to optimally an^cr th® ©xpandabt© tubuSar msmbor 
1525 to th® wellbor© rasing 1500. 

10 Th© expansion con© 1530 is ooupted to th© support member 1520 and th© 

coupMng 11535. Th© expansion oona 1530 is preferably adapted to rodtaliy @xp>and 
th© expandable tubular manto 1525 whan tha expansion con© 1530 is axially 
displaced relative to tha ©xpandabie tubular m©mibQir 1525. Th© ©xpanston ©one 
1 530 may b© any number of oonventfenal commercially ©vaBabJ® ©xp®n©ten ©ones. 

15 Th® coupling 1535 fe preferabSy om*p!sd to th© support msmkW 11520, th© ' 

expansion ©one- 1530 and tha msssSant enchor 1540. Tha coupling 1535 is 
preferably adapted to convey pressurized SJuidic materials and/or ©Esctrical current 
and/or communication signals from a surface button, to th© ir©siK©n4 anchor 1535. 
Tha coupling 1535 may, for ©xamp!e, be conventional ©ommefnrially availab!© sKcft 

20 wire, bra6d®d wire, coited tubing, or drilling stock material. Th© coupling 1535 -is 
decoupted from tha resilient anchor 1540 upon Initiating th© axial displacement of 
tha expansion oon® 1530. 

Th© masifent anchor 1540 is prefleirabSy coupled to th© tower §©ctton 1550 of 
the ©xpandab!e tubular member 1525 and tha coupling 1535. Th© smiltant anchor 

25 1540 is further preferably .adapted to be oontroBably ©oupSsd to She raslllbor© rising 
1500. 

Referring to FOGS. 16a snd 16b t Tha reticent anchor 1540 lncOud©s on© or 
mo?© ooSed resilient members 1800 and com^spondirtg irel©a©&bJ© coupling devices 
1605. Th© masilient anchor 1540 is maintained in a ©ompr©ss©d ©Hastic position that 

30 is oontro!!®blly mateased thereby raising th© resilient anchor 1540 to ©xpand in sis© 
thereby releasing th© elastic energy stored rcKhJn th© irasfflant anchor 1540. As 
illustrated in FIG. 16b, whan th© coupling devfoa 1805 is reteas@d, th© "coated 
resident member 1600 at feast partially uncoils in th© ouflward (radial direction. At 
least a portion of tha coiled member 1600 is ooup^ to th© tore^ section 1550 of th© 

35 expandabf© tubular mambar 1525. Tha uncoSed memfcsr 1600 thereby couples the 
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lower section 1S50 of the expandable tubular member 1525 to the wellbore rasing 
1500. 

The coifed member 1600 may be fabricated from any number of 
conventional commercially available resilient materials. The coiHed member 1800 is 
5 fabricated from a resilient material such as, for example, spring steel. The ooSSed 
member 1600 is fabricated from memory metals in osder to optimally provide control 
of shapes and stresses. 

The reteasabte ooupting dev§c© 1605 maintains the oocted member 1600 is a 
coiled position until the device 1605 is released. The reteasabte coupling devcce 
10 1605 ray be any number of conventional commercially available reteasabte 
coupling devices such as, for example, an expto@Sve bolt 

The resilient anchor 1540 may be positioned in any desired orientation. The 
resilient anchor 1540 is positioned to appfly the maximum normal force to the walls 
of the w®IIbo*e casing 1 500 after releasing the resient anchor 1540. 
15 As illustrated in FIGS. 17a and' 17b, the 'resilient anchor 1540 includes a 

tubular member 1700, one or more resilient anchoring members 1705, .one or more 
corresponding rigtd attachments 1710, and one more amesportding rets©sabte 
attachment 1715. The resilient anchoring members 1705. are maintained in 
oompstsssed ©Easffic condfrikm by the corresponding rigid and reteasabte 
20 attachments, 1710 and 1715. When the corresponding reteasabte attachment 1715 
is refeased, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As iJJu§toteri) in FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
25 corresponding rigcd attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surfacs of the tubular member 
1700 by a corresponding reteasabte attachment* 1715. As illustrated in FOG. 17b, 
releasing the reteasabte attachment 1715 permte the resilient energy stored in the 
res8ient anchoring member 1705 to be reteased thereby oauscrcg the resilient 
30 anchoring member 1705 to swing radially outward from the tubular member 1700. 

The tubutar member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resient materials. The resBtent anchoring members 1705 ere fabricated from 
35 memory mstaf in order to optimally provcde control of shapes and stiaesses. 
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The rigid attachments 1710 may be fabricated from any number of 
conventional commercially available materials. The rigid attachments 1710 are 
fabricated from 4140 steel in order to optimally provide high strength. 

The releasable attachments 1715 may be fabricated from any number of 
5 conventional commercially available devices such as. for exampte, exptotos bote. 

As illustrated in FIGS. 18a and 18b, the resilient anchor 1540 indudes a 
tubular member 1800, one or more anchoring devices 1805, one or more resilient 
members 1810, and one or more release devices 1815. Tha anchoring davteas 
1805 and resilient members 1810 are maintained in a compressed elastic position 
10 by the release devices 1815. As illustrated in FIG. 18b, When the release devices 
1815 are removed, the anchoring devices 1805 .and restart members 1810 are 
permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permitting She anchoring devices 
15 1805 to pass through. The. tubular member 1800 may be fabricated from any 
number of conventional commercially available materials. The tubuter member 
1800 is fabricated from 4140 steel in order to optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at Beast partially extend 
20 through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at (east partially 
penetrate, the surface of the weJIbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, tor example, 
tungsten carbide, - machine tool steel, or hard faced steel. The anchoring devices 
25 1805 are fabricated from machine tool steel in order to optimally provide high 
strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
twee upon the corresponding anchoring devices 1805. When the release devices 
30 1815 release the anchoring devices 1805, the resilient members 1810 are preferably 
adapted to force the anchoring devices at least partially through the corresponding 
openings 1820 into contact with, to at least partially penetrate, the wellbore casing 
1500. 

The release devices 1815 are positioned within and coupled to the openings 
35 1820 In the tubular member 1800. The release devices 1815 are praferabSy adapted 
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to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. The release devices 1815 are pressure activated In order to 
5 optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the weilbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b. The resilient anchor 1540 is then anchored to the 
10 weilbore casing 1500. In this manner, the lower section 1550 of the expandable 
tubular member 1525 is anchored to the weilbore casing 1500. The resilient anchor 
1540 is anchored by a control and/or electrical power signal transmitted from a 
surface location. 

A compressible cement and/or epoxy is then injected into the annular space 
15 between the unexpanded portion of the tubular member 1525 and the weilbore 
casing 1500. The compressible cement and/or epoxy is then permitted to at toast 
partially cure prior to the initiation of the radial expansion process. In this manner, 
an annular structural support and flukJic seal is provided around the tubular member 
1525. 

20 As illustrated in FIG. 15c, The expansion cone 1530 is then axially displaced 

by applying an axial force to the support member 1520. The axial displacement of 
the expansion cone 1530 radially expands the expandable tubular member 1525 
into intimate contact with the walls of the weilbore casing 1500. 

As illustrated in FIG. 15d. After the expandable tubular member 1525 has 

25 been completely radially expanded by the axial displacement of the expansion cone 
1530, the opening 1510 In the weilbore casing 1500 is sealed off by the radially 
expanded tubular member 1525. . In this manner, repairs to the weilbore casing 
1500 are optimally provided. More generally, the apparatus 1515 is used to repair 
or form weilbore casings, pipelines, and structural supports. 

30 Referring to FIGS. 19a, 19b and 19c, an expandable tubular member 1900 

for use in the apparatus 1515 will now be described. The expandable tubular 
member 1900 includes a tubular body 1905, one or more resilient panels 1910, one 
or more corresponding engagement members 1915, and a release member 1920. 
The resilient panels 1910 are adapted to expand in the radial direction after being 

35 released by the release member 1920. In this manner, the expandable tubular 
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member 1900 is anchored to a preexisting struck such as, for example, a 
wellbor® rasing, an open hole weltbcr© section, a pipeline, or si sftrudural support. • . 

Th3 tubular member 1S05 is coupled to the r®seJo®nt paneISs 1910. The 
tubular member 1805 may be any number of conventional cornmercSallty availab!® 

5 • exparcdabte tubuHar members. The tubular member! 805 is an ®xpandabt® casing in 
order to optimally provtd® hJgh stmsngth. 

The reslltent panels 1910 ar® coupled to the tubular member 1905. The 
msslEerut partes 1910 ®m further r®teasabJy cmipM to to tnste®©® momb®r 1920. 
The resilient pamh 1910 ar® preferably adapted to hous® flh® ©xpansion am® 

10 1330. The resiltent panells 1910 arts preferably adapted to ©xtend to the position 
1925 upon being released by the release member 1920. The insfcHiorolt panste 1910 
ar© coupled to th® tubular member 1805 by mldirtg in order to optimally provid® 
high strength. Th® resilient panels 1910 may b® fabricated torn any numbatr of 
conventional commercially available resilient materials. Th® (r®sili©nt panoJs 1910 

15 are fabricated fcwn spring, steel- in order to optimally store elastic radfc55y -directed . 
energy. 

The engagement members 1915 aire couptsd to corresponding mesillent 
panels. The engagement members 1915 are preferably adapted to ®ngago, and at 
least partially p®n©trat®, the wellbore rasing 1500, or other praexisfeg structure. 

20 The release member 1920 is reieasably coupiedto the inssiltent panels 1910. 

The release member 1920 is preferably adapted to oontroMably r®lea§e the rtesiltent 
panels 1910 from their initial strained positions in order to permit th® r®silc®nt panels 
1910 to expand to their expanded positions 1925. The r®t®3@® member 1920 is 
reteasabUy couptod to the coupling 1535. In this manner, eteoforiraJ and/or control 

25 and/or hydraulic signals ar® oommurcScated to and/or from tha metesse member 
1920. The release member 1920 may be any number of conventional commercially 
.avaitabSe reteas® <d$vioes. 

Referring to R@3. 20a to 20d, an apparatus and method for coupling an - 
expendable tubular member to a preexisting structure will b® described. 

30 Referring to Fcg. 20a, a wellbore rasing 2000 is positioned within a subterranean 
formation 2005. The rastbor® rasing 2000 may be positioned in any orientation 
from the vertical direction to the horizontal direction. The rasEibor® rascng 2000 
further inctudes on® or more openings 2010 that may have been the result of 
unintentional damage to the wallbor® rasing 2000, or -due to a prior perforation or 

35 fracturing operation performed upon the surrounding subterranean formation 2005. 
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As will ba recognized by persons having ordinary skill in the art, the openings 2010 

ran adversely affect the subsequent operation and use off the wellbcre rasing 2000 

unless they are seated off. 

An apparatus 2015 is utilized to seal off the openings 2010 in the weUbore 
5 rasing 2000. Move generally, the apparatus 2015 -is preferably utilized to torn or 

repair wellboie raisings, pipelines, or stmctuiral supports. 

The apparatus 2015 preferably includes a support member 2020, an 

expandable tubular member 2025, an .©xpansfon cone 2020, a coupling 2035, a 

resiBent anchor 2040, and one or more sealls 2045. 
10 The support member 2020 is preferably adapted to be coupted to a surface 

location. The support member 2020 5s further coupted to the expansion cone 2030. 

The support member 2020 is preferably adapted to convey pressurized flucdic 

materials and/or electrical current and/or communication signals from a surface 

location to the anchor 2040. The ' support member. 2020 may, for example, be 
•15 •• conventional commercially available slick wire," braided wire, coiled tubing, or drilling 

stock material. 

The expandable tubular member ' 2025 is removably coupted to the 
expansion cone 2030. Tit® expandable tubular member 2025 includes one or more 
engagement devsess that are adapted to ooupb with and penetrate the wellbore 

20 rasing 2000. In this manner, the expandable tubular member 2025 is optimally 
coupled to the rcellbore rasing 2000. The engagement devices indude teeth for 
biting Into the surface of the wellbore casing 2000. The expandable tubular member 
2025 further indudes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 

25 between the. expandable tubd!ar member'2025 and the weltbore rasing 2000. 

The expandable tubular member 2025 indudes a lower s£cto 2050, an 
intermediate sedron 2055, and an upper section 2080. The wall th&to3§§e§ of the 
to&er and intermediate sections, 2050 and 2055, are Cess than the wall thickness of ' 
the upper section 2030 in onfier to optimally. fecSitet® the radial expansion of the 

30 expandable tubular member 2025. The sealing members 2045 are provided on the 
outside surface of the upper secton 2050 of the expandable tubular member 2025. 
The resient anchor 2040 is coupted to the toraer section 2050 off the expandable 
tubular member 2025 in order to optimally anchor the expandable tubular member 
2025 to the raefflbore rasing 2000. 
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The expansion con© 2030 is preferably couplsd to th® support msmber 2020 
and the coupling 2035. Th© expansion con© 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion con® 2030 is 
axtally displaced relative to th© expandable tubular msmber 2025. 
5 The coupling- 2035 is preferably, couplsd to th© support member 2020, th© 

expansion con© 2030, end ths anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized flutdie materials and/or electrical current end/or 
cornmunication signals (from a surface locate to fiha anchor 2035. The 0a2£pSng 
2035 may, for example, bs conventional commerdally available slick wire, fejefded 

10 wire, coiled tubing, or drilling stock material. The coupling 2035 la d©caup!^! from 
th® anchor 2040 upon initiating th© axial displacement of the expansion oojto SQ30. . 

Ths anchor 2040 is preferably coupled to the tower section 205® @f the 
expandable tubular member 2025 and th© coupling 2035. The anchor SB40 is 
further preferably adapted to be controtabty coupled to the wellbora casing 200a 

15 • ■ Referring to FIGS. 21a and 21b, The anchor 2040. includes a housing 2100, 
one or more spikes 2105, and' on© or more corresponding actuators 2110. The 
spikes 2105 are outwardly extended by th© corresponding, actuators 2110. Th® 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. 
The sp&es 2105 are outwardly extended by placing a quantity of fluidic material 

20 onto ths spikes 2105. 

Ths housing 2100 is coupfed to the lower section 2050 of th® expandable 
tubular member 2025, th© spikes 2105, and th© actuators 2110. Th® housing 2100 
is further preferably coupled to th© coupling 2035. The housing 2100 Is adapted to 
convey electrical, cornmunicatlon, and/or hydraulic signals from th® coupling 2035 to 

25 ths actuators 21 10. 

The spikes 2105 are preferably movabty coupled to ; the housing 2100 and 
the corresponding actuators 2110. The sp&es 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate, the 

30 wettaa casing 2000, or other preexisting structure such as, for example, the 
welfocra. Each of the spikes 2105 further preferably include a concave upwastJIy 
feeing surface 2115. The placement of a quantity of fluJdic material such as, for 
example, a barite plug era flex plug, onto the surfaces 2115 causes the spikes 2105 
to pivot outwardly away from the housing 2100 to engage the weflbore casing 2000, 

35 or oths? preexisting structure such as. for ©xsmpis, the weJlbor®. Alternatively, the 
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upward displacement of the apparatus 2015 causes iha spikes 2105 to pivot 
outwardly away from the housing 2100 to engage the weHbore casing 2000, or other 
preexisting structure such as, for example, the wallbore. 

The actuators 2110 are preferably couptsd to the housing 2100 and the 
5 corresponding spikes 2105. The actual 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
number of conventional commercially available actuates such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. The actuators 

10 2100 are hydraulic pistons in order to optimally provide ease of operate. The 
actuators 21 10 are omitted and the spikes are pivots% coupted to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c, The anchor 2040 includes the housing 
2100, one or more petal baskets 2205, and one or more corresponding actuators 
2110. The petal baskets 2205 are outwardly extended by the' corresponding' 

15 actuators 2110. The petal baskets 2205 are outwardly actuated by displacing the 
apparatus 2015 upwardly. The petal baskets 2205 are outwardly extended by 
ptacsrcg a quantity of flujdtc material onto the pstel baskets 2205. 

The housing 2100 is coupled to the tower section 2050 of the expandable 
tubular member 2025, the petal baskets 2205, and the actuatora 21 10. 

20 The petal baskets 2205 are preferably movabSy coupled to the housing 2100 

and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100.- The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at Csast 
partially penetrate, the weUbore casing 2000, or other preexisting structure. As 

25 illustrated in FIG. 22c. each of the petal baskets 2205 further preferably include a 
concave upwardly feeing sujfeoe 2215. The placement of a quanity of fluidte 
material such as, for example, a barite plug or a flax plug, onto the surfaces -2215 
causes the petal baskets 2205 to pivot outwardly away from the housing 2100 to 
engage the weUbore casing 2000, or other preexisting structure. Alternatively, the 

30 weight of the fkitdec materials placed onto the petal baskets 2205 is sufficient to 
anchor the expandable tubular member 2025. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the weEbore casing 2000, or other 
preexisting structure. 
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The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The ac£u®tors 2110 are preferably adapted to 
apply a fore© to the corresponding petal baskets 2205 suffic&nt to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. The 
5 actuators 2110 are orrftted and the petal baskets- are ptootaMy coupled to the 
housing 2100. 

• The anchor 2040 encfedes ores or more spekes 2105 and cm® or more petal 
baskets 2205. 

As illustrated En FOG. 20a v the apparate 2015 preferably positioned within 

10 the wellbore rasing 2000 with the expandable tubular msm&er 2025 positioned] in 
opposing relation to the opanlng 2010. 

As illustrated in FUG. 20b, The anchor 2040 is then anchored to the wallbore 
casing 2000. On this wmnmr, the tower section 2050 of the expsndaWe tubular 
member 2025 is 'anchored to the wellbore casing 2000 or the welltare <ea©8ng. The 

15 • amcfoor 2040 is anchored by a centre! and/or electrical power signal trainamfcd firann) 
a surfec© location to the acSuators 2110 erf the anch@r 2040. Ths anchor 2040 b 
anchored to the.weQbore rasing 2000 by upwardly displacing th© apparatus 2015. 
The anchor 2040 @ anchor to the wellbore casing 2000 by ptecSng a quantity of © 
flucdb material such, for ©xarvupfe, a barite pJug or a to plug, onto the spikes 21 05 

20 or petal baskets 2205 of the anchor 2040. The anchor 2040 is omitted, and the 
- apparatus 2015 is anchored by placing a quantity of a tMdoe material such, fer 
exempts, a barite plug or ©'flex plug; onto at bast the tower and/or the intermediate 
sections, 2050 and 2055, off the expandable tubular member 2025. 

A oompresstbte cement and/or ©poxy is then injeded into the annular spaoe 

25 between the unexpanded portal of the tubuter member 2025 the vsafltas 
casing 2000. The compressible cement and/or ©poxy is then permitted to at least 
partiality cure prior to the initiation ctf the radial- expunston peaces®. On this manner, 
an annular structural support and ftuidic seal is provided around the tubular member 
2025. 

30 As illustrated in FOG. 20c, The expansion cone 2030 is then ©xiaBy dispteoed 

by applying an axfeJ ffcree to the support member 2020. The axial displacement of 
the expansion cone 2030 radially expands the expandable tubular member 2025 
into intimate contact with the walls of the weflbore rasing 2000. 

As illustrated in FOG. 20d, After the expandable tubular member 2025 has 
35 been completely rad&Hy expanded by the axial displacement of the ©xpamton con® 
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2030, the opening 2010 in the wellbore casing 2000 is seated off by the radially 
expanded tubular member 1435. In this manner, repairs to the wellbor© casing 
2000 are optimalty provided. Mom generally, the apparatus 2015 is used to repair 
or form wellbore casings, pipelines, and structural supports. 
5 Referring to FfGS. 23a to 23e, an apparatus and method few coupling ah 

expandable tubular member to a preexisting structure will now be described. 
Referring to Ffg. 23a, a weUborc casing 2300 and an open hole weltbor© section 
2305 are positioned within a subterranean formation 2310. The wellbor® rasing 
2300 and the open hole wellborn section 2305 may be positioned in any orientation 
1 0 from the vertical direction to the horizontal directed 

An apparatus 2320 is utilized to fern a new section of wellbore casing within 
the open hole wellbore section 2305. More generally, the apparatus 2320 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

•15 ■ The apparatus 2320 preferably indudes a support ■ member "2325, an 

expandable tubular member 2330, an expansion oone 2333, one or more upper 
sealing members 2340, and one or mora sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
locator The support member 2325 is further ooupted to the expansion cone 2335. 

20 The support member 2325 may, for ©xampib, be conventional commercially 
available slide wire, braided wire, cofed tubing, or driing stock material. 

The expandable tubular member 2330 is removably ooupCed to the 
expansion am® 2335. The expandabte tubular member 2025 further indudes one 
or more upper and tower sealcng members, 234G and 2345, on the outside surface 

25 of the expandable tubular member 2330 in ozder to optimally seal the interface 
between the expandable tubular member 2330 and the weHbore casing 2300 and 
the open hole wellbose secSfon 2305. 

The expandable tubular member 2025 further includes a tower s^ctton 2350, 
an intermediate section 2355, and an upper section 2390. The wall thkfenesses of 

30 the lower and intermediate sections, 2350 and 2355, arte less than the waH thickness 
of the upper section 23S0 En crder.to optirrcatfy facilitate the madial expanscon of the 
expandable tubular member 2330. ThQ tower section 2350 of the expandable 
tubuiar member 2330 Jndudes one or mor® stats 2355 adapted to permit a flukJic 
sealing materia! to penetrate the lower section 2350. 
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The expansion com 2335 is preferably coupled to the support member 
2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
5 2335 os axiaBy displaced relative to the expandable tubular member 2330. 

The upper sealing member 2340 is ooupled to the outside surface of the 
upper section 2380 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fMdicty seal the interface between the 
radiaKly expanded upper section 2360 of the expandable tubular member 2330 and 
10 the rcellbore rasing 2300. The upper sealing member 2340 may be any number of . 
conventtonal ocmtmeraaBy available sealing members. The upper sealing member 
2340 is a viton rubber in order to optimally provide toad carrying and pressure 
seaQng capacity. 

The torcer sealing member 2345 is preferably ooupled to the outside surface 
115 * off the upper section 2360 of' the -expandable tubular .member 2330. Tte» -tower 
. seaBng member 2340 is preferably adapted to flutdidy seal the interface between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
and the open hoie wetlbore sectton 2305. The lower sealing member 2345 may be 
any number of conventional commercially avaitabte sealing members. The lower 
20 sealing member 2345 lis viton rubber in order to optimally provide toad carrying and 
sealing capacity. 

As illustrated in FOG. 23a, the apparatus 2320 is preferably positioned within 
the wetlbor© rasing 2300 and the open hole weMbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
25 casing 2300. 

As illustrated in FIG. 23b, A quantity of a hardenabte fSucdic sealing material 
23S5 is then injected Mo tthe open hoi® weffiboro section 2305 proximate to the 
tower sectton 2350 of the expandable tubular member 2330. The sealing material)' 
2385 may be any number of convention©!! commercially available sealing material 
30 such as, for exampb, cement and/or epoxy masin. The hardenabte ftutdic sealing 
material 23S5 at (east partially enters the stots provided in the tower section 2350 of 
the expandable tubuSar member 2330. 

As illustrated in FIG. 23c, the hardenabte ftutdic seating material 2365 is 
preferably then permitted to at least partially cure. On this manner, the tower section 



53 



■ 0 

o a a o 
o e o o 
oo oo 
o o 
o o o 



o o 
o o 
o oo o o 
o oo 



o o 

O 9 0 

0 0 0 o 

0 o o o o 

0 0 o 

o o 



2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
section 2305. 

A compressible cement and/or epoxy is then injected into the annular space 
between the unexpanded portion of the tubular member 2330 and the wellbore 
5 casing 2300. The compressible cement and/or epoxy is then permitted to at least 
partially cure prior to the initiation of the radial expansion process. In this manner, 
an annular structural support and fluidic seal Is provided around the tubular member 
2330. 

As illustrated in FIG. 23d, The expansion ocme 2335 is then axcally displaced 

10 by applying an axial force to the support member 2325. The axial displacement of 
the expansion cone 2335 radially expands the expandable tubuSar member 2330 
into intimate contact with the walls of the wellbore casing 2300. 

As illustrated in FOG. 23®, After the expandable tubular member 2330 has 
been completely radially expanded by .the axial displacement of the expansion cone 

15 -2335,anewsecticOTofwenborecasingisfom^ 

expanded tubular member 2330 and. an outer annular layer of a fluldta sealing 
material. Mere generally, the apparatus 2320 h used to. repair or fomi wellbore 
casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c, an apparatus and method for coupling an 

20 expandable tubular member to a preexisting structure will now be described. 
•Referring to Fcg. 24a, a wellbore casing 2400 and an open hcJe wellbore section 
2405 are positioned within a subterranean formation 2410. The wellbore casing 
• 2400 and the open hole wellbore section 2405 may be positioned In any orientation 
from the vertical direction to approximately the horizontal direction. 

25 An apparatus 2420 is utilised to form a new section of wellbore casing within 

the open hote wellbore section 2405. Moats generally, the apparatus 2420 is 
preferably utilized to form or repair • wellbore casings, pipelines, or structuirsd 
supports. 

The apparatus 2420 preferably includes a support member 2425, an 
30 expandable tubular member 2430, an expanston cone 2435. a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2480. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 242S is further coupled to the expansion cons 2435. 
35 The support member 2425 is preferably adapted to convey electrical, 
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communication, and/or hydraulic signals to and/or from the packer 2445. Th© 
support member 2425 may, for example, be conventional commercially availabt© 
slide ware, bratdsd wire, roiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to th® 
5 expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to th® mass 2450. The expandabte tubular "member 
2430 further incSudes one or mo?® upper and tower sealing members, 2455 and 
2460, on th® outside surface off th® ®xpand©bk tubular member 2430 in omd©ir to 
optimally seal the interface bs<to©©n the expandable tubular member 2430 and the 
10 w©Iibosn© rasing 2400 and the open hole wellbora section 2405. 

The expandable tubular member 2430 further incJudes a tower section 2465, 
an intermediate section 2470, and an upper section 2430. The wall thk&nescos of 
the tower and intermediate sections, 2465 and 2470, are less than ihs wail thtemoss 
off th® upper sectoi 2475 in order to optimally facilitate the (radial expansion of th© 
15 expandabS© tubular member 2430. Th©.- tower section 2465 of the expandobS© 
tubuiar member 2430 is ooupted to thQ mass 2450. 

The expandab!© tubular msm&er 2430 is further provided substantially m 
disctos®d in one .or more of the foJtowing: 

The expansion cone 2435 is preferably coupled to the support member 2425 
20 and th® coupling 2440. The expansion cone 2435 is further preferably mmombty 
coupled to the expandable tubuSair member 2430. The expansion cone 2435 ds 
preferably adapted to radially expand the expandable tubular member 2430 wh®m 
th© expansion oone 2435 is axialty displaced r©lativ© to the ©)?>andabfe ftubutar 
member 2430. 

25 Th© coupBng 2440 is preferably ooupted to th© support member 2425 ©ircd 

th© expansion cone 2435. The coupling 2440 is preferably adapted to oonv^y 
electrical, communication, and/or hydraulic signal to and/or from the packer 244S. 
■ Th©- coupling 2440 may be any number of conventional support members such m, 
for example, commerciaBy avaliabt© slk& wire, braided wire, coiled tubing, or drlircg 
30 stock material. 

Th® packer 2445 is coupied to the coupling 2440. The packer 2445 is furthar 
removably ooupied to the tercsr section 2465 of the expandabJe vyellbore casing 
2430. The pack©- 2445 is preferably adapted to provide sufficient factional foroe to 
support th© tower section 2465 of th© expandable wellbore casing 2430 and th® 
35 mass 2450: The packer 2445 may be any number of conventional oommaraaHy 
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available packers. The packer 2445 Is an RTTS packer available from Halliburton 
Energy Services in order to optimally provide multiple sets and releases, Hydraulic 
slips may bs substituted for, or ussd to supptemsnt, the packer 2445. 

The mess 2450 is preferably couptsd to the lower section 2485 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile load on the tower section 2485 of the expandable (tubular member 2430 
that ranges from about 50 to 100 % off the ytetd point of the upper section 2475 off 
the expandabte tubular member 2430. On this manner, when the packer 2445 is 
released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandabte tubular msmber 2430 off of the expansion cone 2435. 

The upper sealing msmbsr 2455 is preferably coupled to th® outside surface 
of the upper section 2475 of the expandabte tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubuter member 2430 
and the wellbore casing 2400. The" upper sealing member 2455' may be any 
number of conventional commercially available sealing members. The upper 
sealing member 2455 is vital rubber in order to optimally provide toad carrying and 
pressure sealing capacity. 

The tower sealing member 2460 is preferably coupled to the outside surface • 
of the upper section 2475 of the expandable tubular member 2430. The tower 
sealing member 2460 is preferably adapted to fluidity seal the interface between 
the radially expanded upper section 2475 of the expandabte tubular member 2430 
and the open note wellborn section 2405. The tower sealing member 2480 may be 
any number of conventional commercially available sealing members. The tower 
sealing member 2460 is viton rubber in onder to optimally provide lead bearing and 
sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 
the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandabte tubular member 2430 positioned in overlapping relation to the weHbore 
casing 2400. The weight of the mass 2450 is supported by the support member 
2425, the expansion cone 2435, the coupling 2440. the packer 2445, and the tower 
section 2485 of the expandable tubuter member 2430. In this manner, the 
intermediate section 2470 of the expandabte tubular member 2430 preferably does 
not support any of the weight of the mass 2450. 
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As illustrated in FIG. 24b, The packer 2445 is then released from connection 
with the Sowar section .2465 of the expandable tubular member 2430. In this 
manner, the mass 2450 is preferably now supported by the support member 2425, 
expansion cone 2435, and the tower and Intermediate sections, 24S5 and 2470, of 
5 the expandable tubular member 2430. The weight of the mass 2450 then causes 
the expandabte tubular member 2430 to be radially expanded by, and extruded of? 
of, the expansion cone 2435. During She e^tanston process, the position off the 
support member 2425 is adjusted to an overlapping mstatan between the 

expandabte tubular member 2430 and the wellbore rasing 2400. 

10 A compressible cement and/er epoxy is injected onto the annular space 

between the unexpended portion of the tubular member 2430 and the wellbore 
rasing 2400 before and/or during the extrusion process. The compressible cement 
and/or epoxy is then .preferably permitted to at least partially cure prior to the 
inifetfon off. the' radial expansion proves©. In this manner, an annuJar stoxifciural 

15 support and iMic seal Is pro^ * 

As illustrated in- FIG. 24c, Alter the expar&dabC© tubular member 2430 has 
been oompteteJy extmdsd off of the expainisten ©one 2435, a new section of wellbore 
casing is famed that preferaWy indudd® She radially expanded tubular member 
2430 and an outer annular layar of a ffluidlc sealing material. More generally, the 

20 apparatus 2420 Is used to repair or fanm wellbore casings, pipelines, and structural 
supports. 

The mass 2450 is positsorosd on.top of the upper section 2475 of the tubular 
member 2430. The mass 2450 is fabrfeatt<^ f^ 

5s conosntrfc w?8h respect to the support member 2425, and atso rests on top of the 
25 upper section 2475 of the tubular member 2430. In fife manner, when the 

expansion rone 2435 exits the tubular member 2430, the expanston cone wall caray 

the mass 2450 out of the wellbore 2405. 

Referring to FIGS. 25a to 25c, an apparatus and method for coupling an 

expandabte tubular msmber to a preexisting structure will now be described. 
30 Referring to Rg. 25a, a wellbore casing 2500 and an open hote wellbore sedSon 

2505 are positioned within a subterranean tomation 2510. The wellbore cas&tg 

2500 and the open hote wellbore sectfon 2505 may be poeffioned in any orientation 

from the vertical direction to approximately the horizontal direction. 

An apparatus 2520 is utilized to form a ns?w section of weStbore casing within 
35 the open hote weJIbore secKon 2505. More generally, the apparatus 2520 Is 



preferably utilized to form or repair wellbora casings, pipelines, or structural 
supports. 

The apparatus 2520 preferabfy includes a support member 2525, ah 
expandable tubular member 2530, an expansion cone 2535, a chamber 2440, an 
5 end plate 2545, on® or more upper seating members 2555, and era or mm sealing 
members 2550. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 b further ccupSed to the ®xpan®ton con® 2535. 
The support member 2525 is preferably adapted to convey fluEdfc materials to an^/c? 
10 from the chamber 2540. The support (member 2525 may, for example, be 
conventtonal commerciiaHly available slide wsre, braided wire, coJted feuibsr^, cr drilling 
stock material. 

The expandable tubular member 2530 its removably oaupEsd to flhe 
expansion pone 2535. The expandable tubular member 2530 further irarfudes one 
15 or more upper and louver sealing members, .2555 and 25S0, on.the outside surface 
of the expandab&a tubular member 2530 In order to optimally $m\ tto fotsrfeso 
betese©n the expandable tubular member 2530 and the vsedtae osst^ ^09 ck3 
the open hole wetSbor© section 2505. . 

The expandable tubular member 2530 further indudos a tower section 2535, 
20 an intermediate section 2570, and an upper section 2530. The wall thicknesses of 
the lower and intermediate sections, 2535 and 2570, are (ess than the wall tNc&tsss. 
of the upper section 2575 in order to optimally fadlitate the radial expansion of the 
expandable tubular member 2530. 

The lower sec&on 2535 of the expandable tubular member 2530 further 
25 indojdes the chamber 2540 and the end plate 2545. 

The expansion oone 2535 is preferably coupfed to the support member 
2525. The expansion cone 2535 Is tather preferably r^movgbSy coupled to the 
expandable tubular member 2530. The expansion oone -^35 Is preferably adapted 
to r&dfaCSy expand the expandable tubular member £530 when the expansion cores 
30 2535. is axialty displaced relative to the expandable tubuter member 2530. The 
expansion oone 2535- 5s further preferably adapted to convoy fhMc materials to 
and/07 from the chamber 2540. 

The chamber 2540 Is defined by the ulterior portion of the tower section 2SS5 
of the expandable tubular member 2530 betesf the expansion cone 2535 and above 
35 the end plate 2545. The chamber 2540 Is preferably adapted to contain a quanlSiy ' 



of a fluidic materials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfaces 
of the upper secibn 2575 of the expandable tubular member 2530. The upper 
5 . sealing member 2555 is preferably adapted! to fluidicly seal the interface between 
the radially expanded upper sector? 2575 of the expandable tubular member 2530 
and the wellbore rasing 2500. The upper sealing member 2555 may be any 
numbsr of oonventtoniil- commercially available scaling mombers. TftQ upp©r 
seaJing member 2555 5s viton rubber in order to optimally provide load carrying and 

1 0 pressure sealing capacity. 

The tower sealing member 2530 is pmefembly coupt@d to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The tattsr 
seafing member 25S0 is preferably adapted to fluidicly seal She interface between 
the rad&ally expanded upper section 2575 of the expandable tubular member 2530 

15 and the open hots wellbcT© section 2505. The tower sealing member 2530 may be 
any number of conventional commercially available sealing members. The tow©r 
sealing member 2580 os viton rubber in cyder to optimally provide toad carrying and 
pressure sealing capacity. 

As illustrated in FIG. 25a, the apparatus 2520 is preferably positioned within 

20 the weltbore casing 2500 and the open facte welGbome section 2505 with the 
expandabSe tubular member 2530 positioned in overtopping relation to the weilbor© 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 

25 oJ the expandabSe tubular member 2530 is injected into the chamber 2540. Tho 
difference in hydrostatic pressure betotfsen the chamber 2540 and the region 2585, 
due to the differences in fluid densitfes of these regions, causes the expandable 
tubular member 2530 to be radially expanded by, and ©xtirud£d off of, the expansion 
cone 2535. During the extrusion process, the pesofen of the support member 2525 

30 is adjusted to ensure an overlapping relation between the expandable tubular 
member 2530 and the ttfellbor® easing 2500. The quantity of the fluidic materia! 
2580 initially injected into the chamber 2540 is subsequently increased as the size 
of the chamber 2540 increases during the extrusion process, in this manner, hfgh 
pressure pumping equipment is typically not required, or the need tor it is at least 
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minimized. A column of the fluidic material 2580 is maintained within the support 
member 2525. 

A compressible cement and/or epoxy is injected into the annuiar space 
between the unexpanded portion of the tubuJar member 2530 and the wslboro 
5 rasing 2500 before and/or during the extirusfon process. The compjressiiWs cement 
and/or epoxy is then preferably permitted to at least -partially cum prior to the 
inotfeton of the radial expansion process. In this manner, an annular stnjx&ara! 
support and flu&doc seal is provided around the tubular member 2330. 

As illustated In FUG. 25c, After the expandable tubular member 2530* has 
10 been completely extruded off of the expanston cone 2535, a new seciton of wetae 
rasing is formed that preferably includes the radialiy expanded tubu&r member 
2530 and an outer annuter layer of a flutdte sealing material. WJore generality, the 
apparatus 2520 is used to repair or form wellbore casings, pipelines, and structural, 
supports, 

15 • • Referring to FOGS. 28a to 28c, an apparatus and method for coupling an 

expandable tubular member to a preexisting structure will now be described.- 
.Referring to FEg. 26a, a wellbore rasing 2300 and an open htrie wetlbtwe secta 
2605 are positioned within a subterranean formation 2810. The wellbor© rasing 
2800 and the' open hote wellbore section 2805 rnay be positioned in any orientation 

20 from the veriral direction to approximately She horizontal direction. 

An apparatus 2620 lis utilised to form a new sectcon of weltae rasing w5Mn 
the open hote wellbore section 2505. More generally, the apparatus 2820 is 
preferably utilized to form or repair wellbore rastogs, pipelines, or structural 
supports. 

25 *The apparatus 2820 .preferably indudes a support member 2825, an 

expandable tubular member 2S30, an expanston cone 2835, a slfp joint 2840, an 
end plat® 2545, a chamber 2850, one or mora sHp members 2855, one ox m&m 
sealing members 2870, one or more upper sealing members 2875, and one or mora 
tower sealing members 2880. 

30 The support member 2825 is preferably adapted to be ccupSsd to a surface 

location. The support member 2S25 is further coupied to the expanse ocne 28^. 
The support member 2825 is preferably adapted to convey flutdte materials to and/or 
from the chamber 2340. The support member 2825 may, for exampJe, be 
conventional commercially available slick wire, bratded mm, co5Eed tubing, or driHing 

35 stock material. 
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The expandable tubular member 2830 is removably coupled to the 
expansion cone 2835. The expandable tubular member 2830 further includes on® 
or more upper and lower sealing members. 2875 and 2880, on She outside surface 
of the expandable tubular member 2630 in order to optimally seal the interface 
5 between the expandable tubular member 2630 and the wellbore casing 2800 and. 
the open hole wellbore section 2805. 

The expandable tubular member 2830 further includes a tower section 2885, 
an intermediate section 2380, and an upper section 2385. The wall thtcSmessot of 
the tower and intermediate sections, 2685 and 2880, are less than the mil thickness 
10 of the upper section 2695 in order to optimally facilitate the radial expansion off the 
expandabte tubular member 2830. 

The lower section 2885 of the expandable tubular member 2830 houses the 
slip joint 2640, the end plate 2845, the sBps 2855, and the sealing members 2370. 
The interior portion of the tower sectioh 2685 of the expandabte tubufcr mstmkcr 
15 2630 below the expansion cone 2835 and above' the end plate defines toeSrambo? 
2850. The lower section 2885 of the expandable tubular membsr 23S0 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1a to 25c 

The expansion cons 2835 is preferably coupled to the support member 2325 
20 and the sMp Joint 2640. The expansion corns 2635 is further preferably removabSy 
compiled to the expandable tubular member 2630. The expanston cons 2635 Is 
preferably adapted to radially expand the expandable tubular member 2830 when 
the expansion cone 2335 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
25 fluidic materials to and/or from the chamber 2850. 

The slip Joint 2640 is coupled to the expansion cons 2835 and the end plate 
2845. Theslipjctot 2640 is preferably adapted to penult the end plate 2345 to be 
axially displaced relative to the expansion cons 2335. In this manner, the size off to 
chamber 2850 is variable. The slip joint 2640 may be any number of conventional 
30 commercially available slip joints modified in accordance with the teachings of the 
present disclosure. 

The slip joint 2840 preferably includes an upper member 2840a. a resilient 
member 2640b. and a lower member 2840c. The upper member 2840a is coupled 
to the expanston cone 2835 and the resilient member 2840b. The upper member 
35 2640a is movably coupled to the tower member 2840b. The upper member 2840a 
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preferably includes one or more fluid passages 2640aa that pemmit the passage of 
fluidic materials. The tower member 2840b is coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b 5s movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more flutd 
5 passages 2640ba that permit the passage of fluidic materials. The resilient member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 
resilient member 2640c is preferably adapted to apply an upwaird axJal tare® to the 
end plate 2645. 

The end plate 2645 is coupled to She slip joint 2640, the slips 28S5, and the 
10 sealing members 2670. The end plate 2645 to preferably adapted to seal off a 
porton of the interior of the tower seeiton 2885 off the expandable ttubutor member 
2630. The end plate 2545 is further adapted to define, in combination with the 
expandable tubular member 2830, and the expansion cone 2635, the chamber 
2650. 

15 The chamber 2650 is defirtsd by the interior portan of the tower section 2885 . 

of the expandable tubular member 2330 batow the expansion cone 2635 and abc*fe 
the end plate 2645. The pressurizatcon of the chaimber 2550 causes the expansion 
con© 2835 to be axiaBy displaced and thereby radially expand the expandable 
tubular member 2630. The chamber 2850 is pt/eferably adapted to move upwardly 
20 within the expandable tubular member 2830 as She expanston cone 2635 and end 
plate 2645 are axially displaosd within the expandabCe tubular member 2830. 

The slips 2655 are coupled to the end plate 2645. The slips 2855 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direeiton; but prevent axial displacement elf the end plate 2845 in the, downward 
25 dorcscicon. On this manner, the dtsmber 3550 to pressurized by injecting flutdte 
materials into the chamber 2850. Because the end plat© 2645 is maintained fen a 
substantially stationary position, reteHv® to the expandable tubular member 2830, 
during the injection of pressurized fluedte materials into the chamber ^50, the 
pressurizatfon of the chamber 2850 preferably axMy displaces the expansion osrce 
30 2635. When the stip jdni 2840 is futJy extended, the slip Joint 2340 then dtepi&ces 
the end -plate 2845 in the upward axial .d&ecOton. When the spring force of the 
elastic member 2640c of the slip jc5nt 2840 is greater than the fluidic pressurteation 
fore© within the chamber 2850, the end plat® 2645 is displaced in the upward axial 
direction. 
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Th© sealing members 2670 are coupSsd to the end plate 2645. The sealing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2830. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

5 The upper sealing member 2675 5s praferably coupled to Site cuJsld© surfece 

of the upper section 2695 of the expandable tubular membsf 2630. The upper 
sealing member 2675 is preferably adapted to flukJicly seal the interface between 
the radially expanded upper seetai 2305 of the expandable tubuter member 2630 
and the wellbore casing 2800. The upper seating member 2675 may be any 

10 number of conventional commercially available sealing member. The upper 
sealing member 2675 is viton rubber in order to optimally provide toad carrying and 

pressure sealing capacity. 

The tower sealing member 2880 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The tower 
15 sealing member 2680 is preferably adapted to flutdteSy seal the Interface between 
the radially expanded upper section 2685 of the expandable tubular member 2630 
and the open hole wellbore section 2605. Th® tower sealing member 28®© mcy to 
any number of conventional commercially available sealing members. The tower 
sealing member 2880 is viton rubber In order to optimally provide toad carrying and 
20 pressure sealing capacity. 

As illustrated In FIG. 26a, the apparatus 2620 is preferably positioned within 
the wellbore casing 2600 and the open hole wellbore section 2605 with the 
• expandable tubular member 2630 positioned in overtopping relate to the wellbore 
casing 2800. The tower section 2885 of the expandable tubular member 2830 to 
25 then anchored to the open hole wellbore section 2605 using on® or more of the 
apparatus and methods described above w5th reference to FIGS. 1 a to 25c 

As illustrated in FIG. 28b. the radial expansion of the expandable tubular 
member 2630 is then i'niated by. (1) applying an upward axial ferae to the 
expansion cons 2835; and/or (2) pressurizing the chamber 2350 by injecting a 
30 pressurized ftucdic material Into the chamber 2650. 

The expandable tubular member 2630 Is radially expanded by applying an 
upwardaxtol force to the expansion cone 2835. Once the slip Joint 2840 is fuBy 
extended, the end plate 2845 is then axtolly displaced In the upward direction. In 
this manner, the end plate 2645 follows the expansion cone 2835. The chamber 
35 2650 is pressurized when the McScnal forces exceed a predetermined value. Inthis 
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manner, the axial displacement of the expansion con® 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

A compressible cement and/or epoxy is injected into the annular space 
between the unexpanded portion of the tubular member 2330 and the vselibore 
5 rasing 2600 before and/or during the extrusion process. The compressible cement 
and/or epoxy is then preferably permitted to at least 'partially cure prior to the 
initiation of the radial expansion process. In this manner, an amnuiar structural 
support and fluidic seal is provided around the tubular member 2630. 

As illustrated m FIG. 26c After the expandable tubular member 2630 has 
10 been oomptetely extruded off of the expansion cone 2S35, a new section of wellbore 
casing is formed that preferably includes the radialDy expanded tubular member 
2630 and an outer annular layer of a fluidic sealing material tens generally, the 
apparatus 2620 is used to repair or form weilborc casings, pipe&tes, and structural 
supports. 

15 ■ • ■ Referring initially • to --FUG. . 27, * a preferred method 2700 of coupling an- 
expandabte tubular member to a pineexisting struciwre indudes the steps oft (1) 
coupling the expandable tubular member to the' preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandabte tubular by 
applying direct radial pressure. 
20 As illustrated on FIG. 28, in step 2705, an expandable tubular member 2805 

is coupted to a preexisting wellbore rasing 2810 positioned within a subterranean 
formation 2815. The wellbor© rasing 2810 further indudes an outer annular layer 
2820 of a fluidic sealing material such as, for example, cement The expandabte 
tubuHar member 2805 may be coupted to the preexisting wellbore rasing 2810 using 
25 any number of conventional commercially available methods for coupling an 
expandable tubular member to a preexisting stntctur© such as, for ©xampJe, piling 
an expansion cone, through a tubular member, or pushing an expansion cone 
through a tubular member using a pressurfesd flucdce material. The expandable 
tubular member 2805 5s coupled to the preexisting structure 2810 using one or more 
30 of the apparatus and methods disctosed in the fotatfng: (1) U.S. utility patent 
application serial no. 08/454,139, attorney docket no. ^791.3.02, ffited on 
12/3/1899, which claimed the benefit of the filing date of U.S. provisional patent 
appEration no. 80/1 1 1,293, attorney docket no. 25791 .3, fited on 12/7/1998; <2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, fited 
35 on 2/23/2000, which claimed the benefit of me filing date of U.S. provisional 
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application no. 60/121,702, filed on 2/25/1899; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket to. 257918.02, filed ®n 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,811, 
attorney (Socket no. 25791.8; (4) U.S. utility patent application serial no. 08/440,338, 

5 attorney docket no. 25791.9.02, filed on 11/15/1999, which cteimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, fifed on 11/18.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (8) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.1 1.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

10 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utfflty patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
80/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 80/154,047, attorney docket no. 25791.29, filed on 9/16/1889; (8) 

15 U.S. utility applkstion.no; 09/511,941, attorney docket no. 25791.16:62, fited on 
• 2/24/2000, which dairroed the benefit off the fiBng date of U.S. provfefonol sofffeJ no. 
60/121 ,907, attorney docket no. 25791 .16, filed on 2/28/1989; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, fited on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appScsiton 

20 serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1889; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, fflsd on 
4/28/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,103, attorney docket no. 25791.23. filed on 4/26/1889; (11) U.S. 
provisional application to. 60/146,203, attorney docket no. SJ791.25, filed on 

25 7/29/1999; (12) U.S. provisional application no. 80/143,039, attorney docket no. 
25791.26, feted on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed en 11/1/1999; (14) U.S. provisional 
application no. 80/159,039, attorney docket no. 25791.36, filed cn 10/12,1689; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 

30 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791 .39, filed on 1 1/12/1999. 

Preferably, the amount of radial expansion provided in step 105 ranges from 
about 5% to 20%. 

As illustrated In FOG. 29, in step 2710, at least a portion of the expandable 
35 tubular member 2805 is further radially expanded by using a radsal expansion tool 
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2S05 to apply direct radial pressure to the expandable tubular member 2805. The 
radial expansion tool 2905 may be any number of conventional radial expansion 
tools suitable for applying direct radial pressure to a tubular member. The radial 
expansion tod 2905 is provided substantially as disclosed on one or mom of the 

5 following U.S. Patents: 5,014,779 and 5,083,808, the disdosumes of which are 
incorporated herein by reference. The amount of radial expansion of the 
expandable tubuSar member 2805 provided in step 2710 ranges up to about 5%. 
The radial contact pressures generated by the radial expansion tool 2905 in step 
2710 rang© from about 5,000 to 140,000 psi. in order to optimally plastically deform 

10 the expandable tubular member 205 to the final desired geometry. 

The radial expansion provided in step 2705 is limited to the portion of the 
expandable tubular member 2805 that overlaps with the preexisting wellbore casing 
2810. In this manner, the hfcgh compressive forces typically required to radially 
expand the portion of the expandable. tubular member 2805 tot overlaps with the 

15 ' pr^sttng^IDborecas^ 

The radial expansion in step 2705 radiaBy expands the expandabie tubular . 
member 2805 to provide an inside diameter substantially equal! to the inscde 
diameter of the pre-existing wellbore rasing 2810. In this manner, a mono-diameter 
ttfetHbane rasing is optimally provided. 

20 - Thus, the method 2700 provides a 2-step radial expansion process that 

- utilizes: (1 ) a relatively quick method of radial expansion for the majority of the r&diaD 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. The method 2700 is used to form or repair we! libera casings, pipelines, 
or structural supports. 

25 The method 2700 further pyovJdes an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axfelly dispSsctog an expansion pone 
within the expandable tubular member. The expandabie tubular member lis then 
further radially expanded by applying a radial force to the expandable tubular. The 

30 apparatus and method have wsds application to the formation and mepatr of w&Olbcre 
casings, pipelines, and structural supports. The apparatus and method prov&ke an ' 
efficient and reliable method for formcng and repairing raetibore casings, pipelines, 
and structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 

35 from about 5% to 25% of radial expansion, and the subsequent application of direct 
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radial pressure to the expandable tubular member provisos sn additional radial 
expansion of up -to about 110%. In this manner, the desired final geometry off the 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly umM In optimally 
5 creating profiles and seal geometries for Hner tops and for connections between 
jointed tubutars. 

The expansion cones 130, 230, 325, 1030, 1130, 1225, 1325, 1435, 1440, 
1525, 1530, 2030, 2335, 2435, 2535, 2835, and tha ©xpand©k!e Su&mlar members 
140, 240, 335, 1040, 1140, 1235. 1335, 2025, 2330, 2530, 2330 may be provided 

10 substantially as diseased -In ens or more of the foMowJng: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, fifed on 
12/3/1999, which claimed She benefit 0? the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 257917.02, (fed 

15 on 2/23/2000, which claimed- the benefit of the -filing date off U.S. pfiov&taT&J 
applicatton no. 80/121,702, filed on 2/25/1999; (3) U.S. utility patent appfeto 
serial no. 09/502,350, attorney docket no. 25791 .3.02, feted on 2/10/2C00, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

20 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney, docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dairrced the benefit of the filling date of 

25 U.S. provisional application no. 60/124,042, fifed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit off the filing dates off U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047, attomsy docket no. 25791.29, fifed on 9/16/1999; (8) 

30 U.S, utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, fifed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, fited on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 

35 serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/198®; (10) U.S. 
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utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 

5 7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. 
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CONVERSION OF IMPERIAL UNITS TO METRIC UNITS 

250°Fto450°F = 121.1°Cto232.2°C 

5000 psi to 140,000 psi = 3.447 x 10 7 N/m 2 to 9.653 x 10 s N/m 2 

5 0°Fto450°F = -17.8°Cto232.2°C 

3 in = 76.2 mm 

2 x 10" in 2 to 5 x 10' 2 In 2 = 0.129 mm 2 to 32.26 mm 2 

The following are Refllstered Trade Marks 

10 

Vrton 

TorqTrim III 
EP Mudlib 
DrillN-Slid 

15 
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CLAIMS 

1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for injecting a lubricating fluid into the trailing edge of the interface 
between the expansion cone and the tubular member 



2. The system of claim 1, further comprising a lubricating fluid, wherein the 
lubricating fluid has a viscosity ranging from 1 to 10,000 centipotse. 

15 

3. The system of claim 1 , wherein the means tor injecting includes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

4. The system of claim 1 , wherein the means for injecting includes: 

20 means for injecting lubricating fluid into the area around the axial midpoint of 

a first tapered end of the expansion cone. 

5. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

25 

6. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

30 7. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid into an interior of the expansion cone. 

8. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid through an outer surface of the 
35 expansion cone. 
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9. The system of claim 1 , wherein the means for injecting includes: 

means for injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 



5 10. The system of claim 1, further comprising a lubricating fluid, wherein the 
lubricating fluid comprises: 
drilling mud. 

11. The system of claim 1 f wherein the means for axially displacing the 
1 0 expansion cone includes: 

a means for pressurizing at least a portion of the interior of the tubular 
member. 

1 2. The system of claim 1 , wherein the means for axially displacing the 
15 expansion cone includes: 

a means for injecting a fluidic material into the tubular member. 

1 3. The system of claim 1 , wherein the means for axially displacing the 
expansion cone includes: 

20 a means for displacing the expansion cone into the tubular member. 

14. . The system of claim 1 , wherein the means for axially displacing the 
expansion cone includes: 

a means for displacing the expansion cone out of the tubular member. 

25 

1 5. The system of claim 1 , wherein the means for axially displacing the 
expansion cone radially expands the tubular member by 10% to 20%. 

16. The system of claim 1 , further comprising a means for applying direct radial 
30 pressure to the tubular member. 

1 7. The system of claim 1 , further comprising a preexisting structure which 
includes a wellbore casing. 
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18. The system of claim 1 , further comprising a preexisting structure which 
includes a pipeline. 

1 9. The system of claim 1 , further comprising the preexisting structure which 
includes a structural support. 

20. The system of claim 1 , further comprising an expansion cone, wherein the 
expansion cone comprises an angle of attack ranging from 10 to 30 degrees. 

21 . The system of claim 1 , further comprising a tubular member, wherein the 
tubular member includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoop yield strength that varies less than 10 %; 

imperfections of less than 8 % of the wall thickness; 

no failure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 

25%. 

22. The system of claim 1 , further comprising a tubular member, wherein the 
tubular member includes: 

a first tubular member; 

a second tubular member; and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

23. The system of claim 22, wherein the one or more sealing members are 
positioned adjacent to an end portion of the threaded connection. 

24. The system of claim 22, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 
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25. The system of claim 22, wherein a plurality of the one or more sealing 
members are positioned adjacent to an end portion of the threaded connection. 

5 26. The system of daiml, further comprising a tubular member, wherein the 
tubular member includes: 

a layer of a lubricant bonded to the interior surface of the tubular member. 

27. The system of claim 26. wherein the lubricant comprises a metallic soap. 

10 

28. The system of claim 26, wherein the lubricant is chemically bonded to the 
interior surface of the tubular member. 

29. The system of claim 26, wherein the lubricant is mechanically bonded to the 
15 interior surface of the tubular member. 

30. The system of claim 26, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular member. 

20 31 . The system of claim 30, wherein the lubricant includes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumlsillcate and polyethylenepolyamlne. 

32. The system of daim 1 , further comprising a tubular member, wherein the 
tubular member includes: 

25 a pair of tubular members having threaded portions coupled to one another. 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

33. The system of claim 32. wherein the sealant is selected from the group 
30 consisting of epoxies. thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having pdymerizable materials. 

34. The system of claim 32. wherein the sealant includes an initial cure cycle 
and a final cure cycle. 

35 
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35. The system of claim 32, wherein the sealant can be stretched up to 30 to 40 
percent without failure. 

36. The system of claim 32, wherein the sealant is resistant to conventional 
5 wellbore fluidic materials. 

37. The system of claim 32, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from -17.8°C to 232.2°C (0 to 450°F). 

1 0 38. The system of claim 32, wherein the threaded portions of the tubular 

members include a primer for improving the adhesion of the sealant to the threaded 
portions. 

39. The system of claim 1 , further comprising a tubular member, wherein the 
15 tubular member includes: 

a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 40. The system of claim 1 , further comprising a tubular member, wherein the 
tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 
25 a second preexpanded portion coupled to the intermediate portion. 

41. The system of claim 1, further comprising: 
a tubular member, 
an expansion cone; 

30 a support member including a fluid passage, the expansion cone, coupled to 

the support member, the tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 
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a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubular member between the expansion cone and the end 
plate. 

42. The system of claim 1 , further comprising a tubular member, wherein the 
tubular member includes a slotted end portion. 

43. The system of claim 1 , further comprising a tubular member and an 
expansion cone, wherein the tubular member and the expansion cone define a 
chamber adapted to be pressurized. 

44. The system of claim 43, further comprising a fluidic passage coupled to the 
chamber. 

45. The system of claiml; further romprising a lubricating fluid in an interface 
between the expansion cone and the tubular member. 

46. The system of claim 4£, wherein the lubricating fluid comprises: 

drilling mud. 
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